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A channel estimator for estimating an effective channel from a receive sequence, the receive 
sequence including a superposition of NT pilot sequences being transmittable from NT transmitting 
points through NT communication channels to a receiving point, wherein NT-1 pilot sequences are 
modulated versions of a first pilot sequence, wherein the effective channel comprises a superposition 
of the NT channels extending from the NT transmitting points to the receiving point, comprises a 
selector (101) for providing NT sets of selected values, wherein the selector (101) is operative for 
providing a mth set of selected values of the NT sets of selected values by selecting every (DNT)th 
value from a set of values comprised by the receive sequence starting with a mth value in the set of 
values, wherein D denotes a pilot spacing, a filter (105); for filtering the mth set of selected values to 



provide a mth set of filtered values comprising an estimate of the effective channel at points 
associated with the mth set of filtered values. 
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© m # 1 © * ^ tc n a # it 5 ft fc jj? -r > h k it § t9 ib *r % * ^ * * ;i/ © t? m % is a, ft w 

£#fr73 £o 
[MM 3 4 ] 

t'JVt^/Wnv h i/ - > X 5. N T ffl © / W n >y h y - >t y X £ £ gic T S 73 ffi 7 30 
<£> -3 T, 

ffiNjfflo/wny h , n T ffl © as n # -r y v k <t -3 t iM h * ft 5 fc © -e s d , 

fiBNjfflo/Wny h y - 't y x © n m @ © / W n 7 h f - 'r y x t± , N T f@ © m is # 
SO us T 5 ft ft - > X * # S ft a& tc W IB * U s> ;l/ > W n v h - y > X © ft jft © ffl 
K m K> m T S X r -y 7° , 

w ib so ^ t e. ft fc y - y > x * m. m * ft fc - y > x ia s a • ^ m m. m r s x f - y x 

t s 

M IB m. SI * ft ^ - > X © /i # S © a h° - * H m ? 5 X f y X <h , 40 
ffffBfi#B©^Wn^h^-^>X^#SfcfetMIB^g|^ftfc$/-^yx©tfilB/x# 
a©3h°-^aie«tii®^^SX'r^X°t 

[ff *H 3 5 ] 

t°a-*±-e, tf*n3 4 tiB«©7?ffi^Hff-r s fcfettf *n 3 3 Kmmoxm 

[ 58 Hi! © P HO * HJ5 ] 
[ 0 0 0 1 ] 
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V A 77 © is -f V if K 33 If § f- * * )VM ffi © # W K M T § o 
[fISf] 

[ 0 0 0 2 ] 

^fijfflf Slf-^ hOlfKI^^SJ: bT^S. ffioT, T ;V f- A 77. v ;l/ f- ffi 77 
(MI MO) jMffv'XxA^jfi^fr&DCSgMWiELT^So MIMOi/XfAli, 

'f > F* t^ffl^T, Sft^If f t*;^/Mlt©jii«^yKcJ;oTliS 
nSi^^fftS. MIMOi'XfiOiSftf^ty Ftt, S S © 3M 18 # ■< y V t , 

* n ^ n © s is # -r > h ^ e, c * a © ) sitw>M<:itf§Sft§iift*;^^L 

7V f" A 7J v' > ^ 71/ ffi 77 (MI SO) i/Xfi?*8. 
[ 0 0 0 3 ] 

;HI>'XTA(0§l?2igtSfe6tffflt5Ltff7JS„ ffi ft © M I MOlfgf 
©n> MM®#V^->'7^e« ( c D D ) (i»*olf ->XfA©fl&lffit' 
feSo CDDfi, A. D a m m a n n , S. Kaiser5ti5 TStandard 
Comformable Antenna Diversity Techniques 
for OFDM and its Application to the DVB 
-T SystemJ, Proc. IEEE Global Telecommunic 
ation Conference (GLOBECOM 2001), San Ant 
onio, USA, pp. 3100-3105. Nov. 2 0 0 1 tlBUnt^S i 5 

^fi&>'y^;PA^-7;^ffi^ ( S I M O ) ft^l/tSI, oSDSI^'f/'i-i'f 
-fjS'flKSif'f^-i'f-fKIjl^n, c c 7 * U s> ;Wi *t © & ^ - y a > t± , t\=y * 

[ 0 0 0 4 ] 

JiffiW&jIli/^^A^tiS <h ^y^^fflTi (I S I ) 0 ji 7 # S fe a& , ffi W jl ® 
^^/^i/f^Sffi^&SL<li, I i (f O F DM ( B St M : & W. 9s »J £ S ft ) © £ 5 * ^ 
+ t 7gfi^t 'J *tfc^Tfifflt4 C i:t J; t) , lifcf O F DMSSOtSttiB 1 
i#^ti§„ ft m f- + * ;i> t* n - ^ , M itf^'JXfn- ^ fi , iiSSIKf 
#v ^ - 7- 4 % f ij m -e # § , c d d *v - 2/ 7- ^ © it to y - x -e & 5 t # * 5 

[ 0 0 0 5 ] 

v ^ ^ * * u 7 ie ii , # t b x s & a # f y ^ a ft (ofdm) a , js IE & t* s> * ^ a fl 

i/XrAlo$<lffl^nT^5„ OFDMttl 9 6 0 f fticfflfctlA? tlft. M 7 
-'JlSI! (DFT) ^ffflLT, OFDM$Ig»*J!l*fl9l£fiJfflT??So fflff^-V * 
;l'©i^IIJ;HIi^"-Fd'>^^;l' ( G I ) [c^^^'j7? •7"l/7-fyns 
iAtSCfcEi^T, ^>*;HT$ (I S I ) fc^KSEUfcT?*, * § 18 is © B 
X 14 It & "Z? £ s „ **©^;H;Hi>'XfAtt > iftc^XfAi Hiei^f- 

F F T) (D'Mmic i5iIW4iIt, ftUK^ + *;l/©^RHc*frs+^&S^tti:©M 
7? £ S « T S o 
[ 0 0 0 6 ] 

?*ftt'J7CDMA (MC-CDMA, V ;l/ ^ ^ U 7 ft ^ SO ^ S f t ) ft 
SB0©O F DM^-X77n^f ic|5^T(i, S»»fe«fctf/*fcttl$M;£lRl©ffi1R*i«, 
OFDM$Itin^TiASnT^S. MC-CDMAtt, S. Abet a, H. At a 
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rashi, M. Sawahashi TPerformance of Coh 

erent Multi-Carrier/DS-CDMA and MC-CDMA 
for Broadband Packet Wireless AccessJ, IE 
ICE Transactions on Communications, vol. E 
8 4 - B , pp. 406-414, Mar. 2 0 0 1 til? tlT^ 5 <t 9 S 4 G >-X f 
&©^9>yy*K#-rSWS*£ffifc#*£ftT#;fe <) H. A t a r a s h i 

„ M . Sawahashi^tdjcSrVariable Spreading Fact 
or Orthogonal Frequency and Code Divisio 
n Multiplexing (VSF-OFCDM)J, in 3rd Intern 
ational Workshop on M u 1 t i — Carrier Spread 
, Spectrum, & Related Topics (MC-SS200 1), Obe 
rpfaffenhofen, Germany, Sep. 2 0 0 1 IC fi , rJ ^ K Wi i% S £ 
ftffltSMC-CDMAi'Xfi, 0$t) 4 GX/^y^i-XC^^'jy^fflCt 

Sllifeiff'f ^»IJfi7^i2X©5jitiii (vsf-ofcdm) to^tfi 

[ 0 0 0 7 ] 

ItolifcctrfSi/yft ( m i mo) gffl^sj/xf^tf, * ^ ;i/ S$ ffi x x 

/.©ligifeiffp^llrSgtgftfetO F DMfcffffl^iT'feSo A . N a g u i b 
, N. Seshadri, A. C a 1 d e r b a n k5ti5 TSpace Time 
Coding and Signal Processing for High Da 
ta Rate Wireless CommunicationJ, IEEE Sig 
nal Processing Magazine, pp. 76 — 92, May 200 

t50 F DMv'Xfit'O^Ttt, gftMS^gftSSfiTyxTfrS^HftjMfi^ft 
SoA.WittnebenfCjcSTA New Bandwidth Efficie 
nt Transmit Antenna Modulation Diversity 
Scheme for Linear Digital ModulationJ.P 
roc. IEEE Int. Conference on Communication 
s (ICC' 93), Geneva Switzerland, pp. 1630-163 
4, May 1 9 9 3 (Cli, SS57>ft^f-^ X h 'J-A©Ig;^^H 

yl/Pfflfi (I s I ) tfSsnscti&SSbT^S. UfL(ft;H;Hli'Xf A 

> h ami x t ^ s a ft 5 m is 7 y -r r ^ e, cd it ^ # m m m x & s *§ ^ t $ ^ - y 7- * # 
f ij m 7 & 5 o 

[ 0 0 0 8 ] 

#4 rt — i/T 4 (CDD) tftJtlSO F DM(clfflnIiTfe5„ DFT (|tgS[7-'Ji 

^ si ) # IB 7 h * ffl v 7 h t ^ m ? s t ^ 9 # tt * fo m ? c £ tc ct d , a m m m 

m t\ - */ f - * I S I^f A^ftSffiftSo eft f± ffi S it 14 © JM fa % * iS * 

e. f - ^ , f*ooFDMSiittiJs?tis„ z. <d c t it , cdds, g?fti^£i 

f K M IS L A N ( n - tl )l> X V 7 * y b V ~ 7 ) M , 8 0 2. 1 1 aiiffH 1 PER 
L A N / 2 StS, $/c(if^^;V7n-b*^f X MISD VB-T*E'Oia#CDS«ti 
&3Afr££^T^S£^5ti££^ilLT^So g| jg; ft 5 , C D D iSCf t J: !) I 

MllWWft fc©fc:-f-§ *;H¥ii«{4, HiS * ft S #V ^ - x ^ © jfljtt * 

gp^tMTS*^ftW«§IDM£T£^&§o (ft:, ^ £ ft x + * ;Hf IS * H fl 

tSCDD-0FDM«l^btv[4f^^ItgJ;M<:IfcnSA?^Slfi4II(^ 
[ 0 0 0 9 ] 

C D D-O F DM©±ftfiJ*© 1 oti, SII'M08ii , fti 1 <: t, ^SDF5l-©S{8 
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[0010] 

L L * ^ e. , M IS X f i t fc & S 3 t: - > MiSfit^S C D DCfffltJ; t> 
, f- -v * ;l> ffp « t L X m Si © * / w ;l/ IS |g f- -v * ;l/ © h ? v ^ y 9 & & S t * S 0 09 A fc? 
, ^?*f;U7i-> ? y^f t^/K'OFDMi^^gitst, § m m a * » © s cm 

feitffiffiCtf^OtSttSCfclCiSiS. 3H-I/>HitO^T, d ft 5 © J§ fig 33 
£ {i IB © f£ 5ot(i, f tTwUflgf^lffl-rSi: fcti^TfFf ?n§<tffe§ 

[001 1 ] 

f- v * ;i< # jsi m Wl 31 s? » -e s s £\ ^ - f ft 2 ft fc o f dm->xt Aasfftfiit 

So ±I©J;5t, CDDBVii/f Ji iS ft 51 S? 14 © iff ^ # « * y 9 )\> 

Xtl ( 9 y y 9 )]/ 7 y t- ~T ) f-t*;HcS*t8. I i {f C D D t i S O F D M t o l/i T ti 
, Vehicular Technology Conference (VTC — spr 
ing 2004), Milan, Italy, Apr. 2 0 0 4 Tfii^nfcG. Ba 
uch, J. S. Mai i k 6 t i § TParameter Opt imi zat ion 
Interleaving and Multiple Access in OFD 
M with Cyclic Delay Diversity] ti-jt, IfflWSI 

M ^ * * ^ £ L iM M T* f± , a fl f- + * /l> © JS S 31 W m % M ft t o ^ T IB $ t S IE 5S 

a ^ + * fffi * a « -r s a * w a ^ + * ;n? ffl & « # s t % 5 o a « ^ * * ;i/ © m m 
mmfttemn, f- * % k & m m ft k * t 12 a? s n s & © -z? & d , usft^wy^ 

^XJS^©X^? h/HlT?SSo 

[0012] 

a ^ , ^ * * ;H¥ « tt , Siiipestaicgf sns/Wnv hi'-^-^x ( / W p 
;W± , ( K STJ © ) /W n y F 5/ - y > X «fc tf c © 3 ^ - s> a > * fO ffl T % £ t (c «fc o 

t a? « nj ti -e s 0 Siitfe^t, (aac) /wo^i'^*;^j;ffcosi^- 

3 > tt , 0 F DM~>Xf Lttotl^fts M A f- -V * 71/ {e M M » © m * # S fc «> 

(c fp « * ft s 0 /HoyF^y^/i/Jlft^/^i (pace) to^r, mc-cd 

MA^^frO F DM^-X->Xf 9 L ^^;l/-f>/^;l/XjS^^f¥fffi-rSfcfet^< 

-fiD7;i/dryxA*ffl^scfc^7#s 0 i« m © ffi ft © fe a c , kt, 0 f d 

[0013] 

L^bft^s, ^ * ;i/ e 3 m ft « ^ < © a s ft * y m? -9- > ^ u > ^* * ft a it ft a 

a 5 a ^ tc to , * * )VM m fi , ffltSIif t.?^noiiSlIKffi©^i(<:ff^T? 
5 tc B K (C * S 0 C D D - O F D Mtit t i 5 SSSIIRB^j: © i: t S ftfe, ^ 

II rJ fg * 14 fg IrI ± f± , ffl i( © H © S ^ ^ ^ * ;H¥ m ic m 31 f S H © S ^ ^ * ;H¥ « £ «fc 

[0014] 

C D D 3M 18 S W f± if tc a ffl 9c ft T' $> S tc to , #t C D Dli^XfitO^TCf t 
^ ;Hf « © K S fi S tc »a^tiTl>4l\ 
[0015] 

C D D©f + ^;H?itlT§«*fif ©77°o-f tt, ^-v *;l/#^£tc@E&J-e;& D 

^ , «e * © > ^ ;i/ A xj > ^ ;i/ ffl X3 ( s i so) f - * ;Hf m #5 , o $ d y y y )]/7 y 

tt^XtAt-fffitSfF«5fifflLTgff?ti«Lt©^fti*^ggLt^S„ L 
^LftA^, C © f- ^ * ;Hf flj 7 7° P - 1- it , 'hl5^mffl&l%:mm(Dt§&Lfr-tft%:m$k 
^SIKL^lio Vehicular Technology Conference (V 
TC-spring 2004), Milan, Italy, Apr. 2 0 0 4 T'&1? 
ft ft G . Bauch, J. S. Mai i k £ £ «fc S TParameter Opt imi 
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zation, Interleaving and Multiple Access 
in OFDM with Cyclic Delay Diversity] (Cj^T 

[0016] 

KT, C D D - O F DM7^n-f KO^TfflttfiSitS. 
[0017] 

HOB, OFDMgfI& (AffJ) .ttfO F D MfIM§§ (Affi) CtftftlC^n? 

[0018] 10 

O F DM^I^tt, I F F TfMl 103 (I F F T = J£iS7^'J XgS) tgl 
LftN c flOHl7J*ttSi"J7;l'^7l/;l'3y/ i i-* 1 1 0 1 (S/P) & ffi A T ^8 
o I F F T £ & S 1 1 0 3 {4 , fi-F^>^-M;F#A7"n-y7 1 1 0 5 ( G I = # - F 
A > 7 ~ ^ A ) K S it L fc N F F T ffl © ffi A * W L T ^ 3 o **-F^y^^;HA7P7 

71 10 5ft, m is m ^ it m « a § tc & © m a % m a s ^ 7 u a 7 u 7 a 3 y ^ - 7 1 1 

0 7 ( P / S ) £SRLfefi»OtU7J*Wt,T^S, 
[0019] 

0 1 0©SIti^tlT^5O F DMll^ti, O F DMmstB^flWSiiS^W 
LT^5„ # £ , OFDMtlStt, 1 o © A A t x 3? - H > * - ^ )]/ ffj 7* P v 7 1 

1 1 1 EJ6RLfta»0(ll7Ji:Stt8J";7;W<5 1/;I'3y/^ir 1 1 0 9 £ ffi * T <7 20 
So # - H > * - 1\ )V m B£ 7 p y 7 1 1 1 1 tt , N F F T ffl © A 7j <fc tf ffi Sc © tH A % M 

tS F F TISS 1 1 1 3(Cg«!bfeS«fiDffi^*WbTfct), CCtFFTMl 1 

1 3©N c {ia©ffi7jtt, sflfl^*a^ , rsfej&©tH**wrsp/sn>^ — ^1 1 1 
[0020] 

C LfiitLTl^O F DM't-XM I MOi'Xf iffli^, 1 "7 © O F D M £ IH $ 

Si7yft c^tffl^snswtSL, of DMiiHSi7yft^it»iLti 

f:?tiSo O F D M \c *5 t> T ffl *t X h U - A (4 , a ST ffi * © v ;1/ A A U 7 m. M 77 S © ±1 
^N c I©^7l//^7^ h U-At^fJ?n§ 0 O F DM^>#;FJ:f{fn5 1 # a © 
7 7 * ;l/ 7 P y * tc It S , - US £ -9- 7" * -V U 7 i: ft; S n S i # I © it 7* 7 h V - A t± , 30 
X 1(1 tl^}l5„ N F F T ffl © A ^ 7 h * H fl A S 5S* D F T 7 P 7 7 A i: £ H ff * A , ft 

o f^^/F7tP^f« ( D A A ) ft , IS ^ x ( t ) AA A 7 ;l/ 7 JiS EF h ( t , t ) £ 

[ 0 0 2 l ] 

HI l fi , A A A fP ffi © 7c #> © V ;b A A 73 7 7 7* ^ ffi A (MI SO) O F DM^Xf 
A © 7 P v 7 H * A L T ^ 5 0 
[ 0 0 2 2 ] 

hi 1 © 7£ ffi k 7^ * n t ^ s {§ m \± , ji s m «t tf ff? 77 iri © a m ^ * * » * w « r 

S fc ib © n ^ 7C (2D) /Wnn/ F '7~77X^41TS /cfc©7n -y 7 1 2 0 1 * « A 40 

T^5o JStlilB, S 7 7 h U - A \c /W p >y h V - >r >X ?SA7 S 

7c tb © II S © 71/ A 7° !✓ 7 It 1 2 0 3 L i^nfef 8 ftftCDSS© O F D M 

f« 1 2 0 5 ^^flylTfc'D, C CT?#0 F DMIgM^tt, M. IS 18 ^ * M S © M is A ^ 

7- ^ t> l t h i i © * ffi (c ^ « n t ^ s s fa s ic m m a s 7= «> © * n ? n © is 7 > a 
a 1 2 0 7 1 g m l r ^ 5 o 

[ 0 0 2 3 ] 

SI8«tt, OFDMSiSl 2 1 lli:88LftSi7>ftl 2 0 9 4iiT^8, O 
FDMHaSl 2 1 1 © ffi 73 l± , 4 P >y h is - A > X © § {8 ^ - A a 7 * M & M it A 5 
/cfe©fA;F77A7t 1 2 1 3 (DMUX) tffilLTlA. A^AA7°l-7Al 2 1 
3 f± , A 7 A A ff tf © 7c to © A 7 A ;H¥ « #s 1 2 1 5 , ^ ffi 7 n y 7 1 2 1 7 , lift 50 
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[ 0 0 2 4 ] 

m & CD ft 7 y f ^ * ffl V 5 X f A <D f- V * )l m ffi K *5 ^ X tt , V Jl/'fZ.lJi/y Pfr 
ffl * v' X f A , "3^ 1 OCSf 7>'ftSffl^5i'Xfi>*Iff#It8, f" ■¥ * ;l/ ffP 

« £ H -r s Pi o , ft*;^«fi7yft^7yf t'ttSiLTiffsnsftfe, 

MIMOi/Xf A'xiDSKigMffeS. ^ <D tc &b , HTM I S Oi'XfAtO^tf i 

S o 

[ 0 0 2 5 ] 

-lWt#li7yf tli, x ( ^ ) ( t ) J; tf h ( /x } ( t , t ) flJjaS^ a 18 ^ 
^>T7^X-e£S„ Si*£*^T, iin?>©jS^(±aM (super imposed 

) ?tl§o 

[ 0 0 2 6 ] 

^I^S^TfeSfclg-rst, -9- y 7° u > ■< y x $ y h t \c *j it s # « * ^ x ^ y 
[» i ] 

t = [n + ^ sym ]T spJ 

y />fl = y( [n + lN sym ]T spl ) = £ £ h""(t, r) • x"°(t - r)dr + n(t) | t=[n+ ^ ]Tspj 

CC?, N T (iSf|7>f f ©SStife^ x ( /x 5 ( t ) BOFDMlIt©li7yr 
f (lOgil^^ILTfci), n (t) {4 # Dp # 7 X 7 X * m L T D , N sym =N FFT 
+ N CI i±0FDM->y*';bL"i:©ty7 , ;Hl^iU^5. filtfc^t, il-Y^y 
$ - ^ ;M± ffj 5 ft , OFDMSiCXAYi.i^lSftftt, ft ^ -9" > 7° ;1/ © S ft 7" n 
7^t^LD F T^SfTt?CtiaoT«S^B4Stl^o OFDM II IS ft ft ft ^ 

[» 2 ] 



[ft 3 ] 



fc j; XI 
[» 4 ] 

t± * ft ft , jMfl*nfcfif*^>sK;i/t, 1 # a © o f DM->y**ot7^t'j7 1 t 

fe&^lf7>ft(i©ff*^glli ( C T F ) SSLT^S. IN^.a-tr'nT^ 
«fc tf # K N o ? & S # fin * 7 h # 7 X 7 X ( A W G N ) §ILTl^„ HT, }M 18 
18 ^ fi , #«^N c l09 7 + t'J75tt5L|OOFDM>'y*;V/!)^4SttSo 
[ 0 0 2 7 ] 

HI 2 fct , JIIffiMM#V^->'x^ (CDD) SSIfflfSOF DM^-Xi/XfiO 
[ 0 0 2 8 ] 

« f± , V ;l/ f- 7° U * it 1 3 0 3 ©«54SAA*^LTaffiSn8f-^X h 'J- 
A £ ^ S ft T 5 «> © V ;!/ f- 7° U * it 1 3 0 3 lcSffijn§/W0 7 
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ft 5 fc tb © 7 P <y ? 1 3 0 1 * ft £ T S „ v ;1/ ft 7° I- ? it 1 3 0 3 /^1/^>"J7 
)VU 1 0 3 7 (P/S) tMLftffift©tfJft£Wft§ I F F 3 0 5 

(I FFT :iS»ffiS7-Ux^SI) tjgf? L ftffi ft© ffift £W LTl^ S 0 ?LTP/S3 

fc!-tt, 5ST — FSA7o v 1 1 3 1 1 tlffi?ti§. 5QT — F -Y >^-^ft»AfJft isn 
fc 18 ^ H 1 © 7 > ft ft 1 3 1 3^/ritsi?n5. 

[ 0 0 2 9 ] 

I2»|^/Ul 3 1 5ftftLTM£ftt:S!2©nh°-tt, JSIHWtM^ftSgfft 

i 3 i 7tsflt?ns„ f-F^>^~^/HAf, i# s n is ^ t± m 2 © g is r y ft ft 

1 3 1 9*^bTgf?nSo ffioT, N x # B © If ^ © n tf - ^ , N,#IC|^/U1 
3 2 lftftLTJSlM^iiJi^ftSgfSl 3 2 3 K g $ $ ft § „ 5? - F 4 > $ ~ ;l/ * A 
ft, f f.nfeI^(±N T SI©7^ft 1 3 2 5ftftLT)M{8£ftSo 
[ 0 0 3 0 ] 

& 19 m K ft It S 7 P > h x y F © a * ft 5 Iff © 
[ft 5 ] 

& s 0 ft ^ m a it m n ft ft * ft ja a t l t h fj s ft § tc & , Mg*t±MWft^7h£ 

[ 0 0 3 1 ] 

0 1 3tt, 0 F D M ^ - 7 © m 13 y 7 ft A fc ft It § % fS ft S § m til © 7' p >y ? EI ft & S 
o S if « t± , f-F^>^^/HJI^07^ 1 4 0 3 tglLfc§i7>ftl 4 0 1 
« II A 5 o # - F > * - ^ 71/ * ffj L ft ft , t# €> ft fc ffl ^ ti , FFTIIS 1 4 0 7 t 

M L ft M © ffi ft ft w ft s ^7 u 7 ^ ft p y /<; - ^ i 4 o 5 (s/p) tc a # s n 

So F F 1 4 0 7 (ft ft * 71/ ffP « © ft & (c > W P v h^ — -5r>X*Sflbfcfe 

©ft$^SftftSfc&©ft7;bft7^7ftl4 09 (DMUX) g f! L fc M © tfi ft ft 
ILTl^o r7/^7F^l 4 0 1 {4 , ft -V * ;1/ « 1 4 1 1 ft' «fc tf {* ffi 1 4 1 
3 K m M L X ^ 5 o ffi S l 4 l 3ttlili\ ft ^ ft ;H¥ f« l 4 l l tiSf t^;Fff 

[ 0 0 3 2 ] 

S if «Hft IIft|-»7>ftf + ^i«Sll&ftJ!) 1 SI«7B^M^FIi, 
CDD^fffl^lin^^t^tlfcef, 15 « * 3 It * ^ o 
[ 0 0 3 3 ] 

L L ft ^ 5 , ( Ss 19 m V © I F F T ft © ) R$ F ^ 7 tc ft It 5 JS 16 S<J * 31 M f± , ( 

s § i t © f f Ti©) ja a ft f * j y k & it s s ii ? © ffi ffl * 7 f k s si * ft s tc «> 

, CDDSfgftt, «t D I»aiKl)5afeOlct5 0 ffi -3 T , ^T©^t7^ 

f 'J7iWWn7 F S ft S «\ gfBSOF DMSiI§f fflt5i|^C& 

5S ^ ft ^ ^ ^ ;H¥ « ^ nj T S „ b ^ L ft # €. C © if # , C©77°0-t(ft /Wn«; 
F>'-7-yX©^1l^t«fg©SM^^<l?^ft^i:^d^S^feSc T ft ft ^3 , f- * ft 
;H¥ tf fi § ^ SO -e © * * ft nt ? s fc #> , f- % ;F S f fc © » ift F 5 v ft > ^* l± % ft 7 

# ft ^ 0 coraetco^Tfttciffflfc^ra-rSo 

[ 0 0 3 4 ] 

±IH©^ftD, SiCTFlt fflBU©a{8ft ft;P tc HJltfW- e. ft tcffift©f@BiJ© C T 

FiDlI (supe rpos i t i on) ^ # ^ "Z? S 0 L fr> L ft ft 5 ?ft ftftftft©CT 

F tc sa#it 5 ft tcftftftft©affiWftii5itt, iifin©ttffl->7 F^iAtSIiSit 
M 38 # It 5. ft ft- il iJP © ft * ft ;!/ # tt * » A T S , f@ BO © C T F BSiRtBll^li 
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ffi^T, f*OOFDMSfI©l?f t*;HFfa^7 Mi, CDDS|->f'J 

iT IC fc" \f S f- * )]/ ff ffi K M ffl £ tl 5 ±§ (C » H fg L * tD 7? % 5 3 0 A . D a m m a n n 
^ S. Kaiser^ EcfcSrStandard Conformable Anten 
na Diversity Techniques for OFDM and its 
Application to the DVB-T SystemJ, Proc. I 
EEE Global Telecommunications Conference 
(GLOBECOM 2001), San Antonio, USA, pp. 3100- 
3 105, Nov. 2 0 0 llCfe^T, C D D Bffi*©0 F DMSiHtflL, 

H 7? f± * ^ t ^ o C t^iLtf^ cnto^TBaicSiSt*. 
[ 0 0 3 5 ] 

HI 4 }± , f Snftlif + *^©#tttIt5CDD©^f *iLT^S 0 
[ 0 0 3 6 ] 

CDD-OFDMBStlSStftftli:, SiCTF 1 60 1*, N T =2«gi7yf 

tHTfi§o :c?, ® i ©li^^y hi^Si^^y htitfs^i ©77 7 h 

7 x - S> y ^ f" -V * 71/ tt , C T F H ( 1 5 ( f ) = H ( 1 } £ W L T *J D , S2«If,fW> 
h*^Sit^>htStfSlf2(D777 F7i-y~>^f f ^;Ki, H 2 © C T F H 
(2) (f) =H (!) ?|LTl^„ SlOCTFfcj;ffS2©CTF(i, M # ^ t> Ml ffi ft ftS 
»uL/ciU' < J;y'^2©7>f f ©C TFtfe^tf igCfc^f t§ 0 OF 
D M i/ y tf^ © ffi fS © © Jl ffi W & M ftK I2«7>ff 
[ft 6 ] 

(2) o(/i) r = T / 2 

IlMLTI A^nStt5= CC?T6J;IfT, pl li, 0 F D M 5/ y # ;1/ ffi H «fc tf it > 
y'Jy^IltiLTl^o WJijCTF (SSJtlSCTF) OAt?1601CXt7 
7->3 7Mi, M fb C T F & fe fct •»?> JH ffi ft W (c ffi iL 7? tt * ^ c £ * a L T ^ S 0 f * to ^ 

[ 0 0 3 7 ] 

ffl 4? © 7 y f 7" 7 7 > 7 1 H ( 1 ' <t tf H ( 2 ) © 2 "3 © JH ffi ft 6<J E 7 7 V b O ffi j7 L 7 

x - s> > ^ c T F & , ^2©7>ft©Sii^^JlffiW(cl®^tSi: 

Efe^TafiSIlRWCTF H ( f ) ESJIShT^SCi^frS. fiCTFCA 
1 60 1 | H (f) | {4 , H (1) I + I H <2) I <h I H (1) | - | H (z) | ^OiT*I 
» -T S IE 52 ffi 7? 5 o 
[ 0 0 3 8 ] 

Fi/y^il'ilf f ?wHFf (p i 1 o t-symbo 1 a i ded ch 
annel est imat ion:PACE) ICD^T , g£ £n CO V y ^ )b ( / W n V b 

) d f m co v y * * v 7 co m m ns m 7? m a * n s 0 -mht, ± e © m © « , 

D f =2, o $ D 2 # S c* <h © g {§ -9- 7 4=- * V 7 fi , /WOfh (/Wa-y hi) * # £? 

Wtl2„ H ( f = 2 i/T) = H (1) + H (2) ©&MHnTt£'?3D§o d © d 

tt , £ it 7* * + U 7 ± © 7" + * 71/ * W flj -T S fc a& tc , /Wn-y F^>l7«51*»t 
> * - * - h f S fc ft © ffi * © s I sof HSS777 t*/P 

[ft 7 ] 
H(i / D = H {1) + H {2) 

ft M m f % 7? 3d 5 5 C i: * * » L T ^ S 0 COCtft, ^t^^fff l©77^ t ') 7Il 
O^TfP«^nJfg7?<feSiI < h^*l»LTfc'D, Lntaf3fi©t7^ty7©t^Ttf 
^totxfcii^^«»LT^So D f =l©/Wo-yhBH*IffltSi^, ^^7 
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tt';7ii;Wo«;l<^y^;^«s«t(D», «Hft^*7H¥«^ ± IB ^ # ;l> © 
M©«#t«:fenrtl?feSo LfrLft^fi, d © 7 7° n - f- fi , ;Un7 f^-y^XOl 

[ 0 0 3 9 ] 

± IB IS © - o © « $ !g H: , MI S O/Woy h^'J y FSiAtKJ:, 

iryfttf, * n n © > w n >y h - > x tc so d m r e. n s t ^ 5 c t v as 5 0 g§ 

& * ^ 5 , HI 2t/^^nt^liC DD-OF DMcfa&b^y^-/*;! I^IfftS 
CtB?tftl\ * © ft fc t> , /Wn^yh^'J-yFttOFDMlIitlA^tlSfefe, 

#^i7>rt a, ^-n^n© 1 f f Ta->y hs^stts. ud, mm ^ mm mm 10 

jfi tc O & ft § 0 
[ 0 0 4 0 ] 

HI 5 f± , 7>f tc!' i:tffl«©;Wa»y HAa^-y FSfffltSCDD-OFDM 
[ 0 0 4 1 ] 

f-nMJ-Aft M©^-©ntf-E#S(J£n, # n k° - f± , /Wn-yF^^r 
> 7 ^ x * b - ^ 1 5 0 3ia^ttlJti5/Wn7 Fi/-^yx^r-nF'J-i 

©^n^n©n^-E^S{fcTSfc&©^n^n©vyi/^7]^-9-i 50 ltaisns 

o V ^ 7° ? +J- 1 50 1 B, ft i£ © I F F Tli^©^© I FFTIIS 1 5 0 5 E 
®JffiLfcffl3R©tH;fr£WLT^So # $ « ffi l 5 0 5 tt =y U ;1/ U 7 ;1/ n > i\ - * 1 5 20 

^/Utllfflt^titl^o ± IE IK HJ? (c «fc ft «\ 1 5 0 9ti, H 1 © 7 

yftl 5 1 3 K g ^ L ft ffl £ £ m f % ft - F m A 7 n y ? 1 5 1 ltSiLtl^. fi£ 
■3 T , S2©i§/Ul 5 1 5 ti , If? 1 © M g « 1 5 1 7 «fc tf # - H $ A 7* n y * * 

(D;U»ncN r #lB/Ul 5 1 9 ti , M g « 1 5 1 9 «fc tf # - H & A 7* n v * 
ia^TIII^t5nSli7>ftt8iLT^5o 
[ 0 0 4 2 ] 

Hi 5t^?tit^5Slll±, jS *P © I F F T a - >y b & 7 > r ^ £ t £ & S i: ft S 

ii«yiosftia^TSi?nsT^5 kd d at m&ffi © ±s ft m & © 1 oso 

[ 0 0 4 3 ] 

fiito^t, hi 2 e * £ n r ^ s <t ? ft - is e^j ft m ^ t± , i»mi soifis, 

oSO^y+t'JTlOtOf N T I©CTF (ISOCTF) £ fp fffi f 5 © E 31 L fc ff 

tfffi*i^T^S 0 LfrbfctfS, d nfi -»W £ fi, ^>^;VA77^>^yvm7J (S I 
so) f t*;HF*^^7 FiDttitfe^o 

[ 0 0 4 4 ] 

it $t fi © m a f± , s m it ^ ffl m © a « ^ + * ;i/ © c t f © w « * 9t so ? # s <t 5 t -r s 
tc ?t> ic ^ mm (D m ^ mmm'A t^mm r y ~r ^ x t k ^ n ^> t ^ o mmic x ^ o 40 

[ 0 0 4 5 ] 

rm u d t ^ , a ft 5 m {9 ^ ^ ^ yp k m m n if z n tc m wl © ^ ^ ^ yv -r > ^ ^ x fs ^ © s 

[ 0 0 4 6 ] 
[ 0 0 4 7 ] 

^>7©^fiScSM, If*Il3 3 IcIStaSff *;H¥«^ffi, 4 E«S N T f@ 

o;Hn7F->-y>xo||ty!S 1 *fcttft5t<]13 5E^Snytfa-^7 0 n^7 J L l E 50 
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[ 0 0 4 8 ] 

S II L © , h>'~^>XtII>'~^>X£Dif fc^5 d <h 

7»*Itit, / W p >y F - X > X © & S ffl E $ II i/ - X > X © |W| C f£ ft SHt 

# IS HB E «fc ft fcf , S^Sft^/K oSDWaa^^WV^l/XJEEFSfctt 

SCfct i-3TBgfF*?n, CC^^iOl^tt, 3Mlt It ? € ffl £ ft § M ^ - X > X 

©ra-«»iciijibfeffi©**-&A,-p^So fie -3 t , ^ is © s t± * ^ o # a w s ft tc m io 

ft * # A/ ? 33 D , CCTS48Iift*;Hi, J V rtfr X 

[ 0 0 4 9 ] 

© S SB eg * 31 m « , ^MF^yf^ox^^ h ;b a ii © f£ it E tic # L ft IB ^ X h * 3? 
AtSo d © » ft {4 , ffifii'7h5'-'!rVX^^-lfn*+V7I$tS ; StS*+V7S 
§S1-l^t(i^HF^^yi^OX^^F;HI^77 7ny;^F$ftii^9y3y 
/t-htSCfctiatSftfc, Hf PeI! F^^f>-B£|©X^^ F/HIt, M - X > X 
? S % * ft * ft tt H ft © ffi IB v' 7 h^-y>X§ft©J;9tif tgc^tf Ll\ 20 
OFDM^XfA^Bfi#It§fc, i«F^>/WP7 h>-^yX«I^^r 

yxtfif^nsi^, / w p >y h 5/ - y > x a is ft ft f * ^ > v m m *i m v & 5 „ mm 
is - y y x s fc « # ft fc */ - y > x © % $ © ffl ft , rai:^:#*fc«fctfs*f©WF^*wr 
SJ;^cll>'-^yx^lf«?tiSi^ > £ IS ^ - y > x (4 {4 IB ^ x bf-fryxt? 

S d ^ ^ nJ tl "P S 0 M A fit II f 7 h */ - ^ > X + l , - l , + l , - l 4 if {4 , 18 
0° ©«»W4ttli'7h*iAt5. d «D « , ffi IB ^ X F ^ - * > X ( M M V - * > 

x ) t± , ie & $ fc a £ gg ft © -9- > 7° y y 9 * - v a y t t s d t & v # s 0 

[ 0 0 5 0 ] 

/HElIi(i^7 + t'J7toi>T, o S D ffi IB ^ X F V - >t > X ( g IS ^ - >r > X ) © 30 
7y7n>M-FSfc(4^7>3>M-F©^-«ftt|ia#lt?)ftfcjaftft^^yFt 
O^TBlif*t§Ct^Tt? 0 {4 IB i/ X h ^ - > X E O ^ T © ± 12 H ffl B H © ±1 ^ 
, 1 o # © it 7 + -V U 7 (4 , iE©W^^WrS{4IB>'XF>'-^>X©ffl C « » ) tl 
# It 5 ft 3 o ffi -3 T , BO © 1 ofetcty + t U 7^, ft © ^ * Wt S ffi IB X F ^ 
- y y X © BO © 1 o # © ffl (c M 3 H It 6. ft S o ^^it i S fc, S9%f + ^;HeII 
ft t4 , {4 IB y X F y - ^ > X ( S M is - > X ) © ft ^ 33 <t tf 7v # S E o ^ T |WJ U ffl E M 

a # it e ft it m ft ft * > h (t7^tU7) -eotiftft t- ;v e ii k a © « a * bo « 

H ft f± , 1 o 33 # © +>- X + ^ y 7 (fflS«ty+t'J7) ic 1 31 # If £> ft tc H S S ^ > 

K ^ o S'J © 1 o 33 # © it X ^ U 7 (fS©*7^tV7) E H 31 it if Z ft M S S ^ 40 

4 y V V(DM9hK?-^ ^^f53illift^BiJfflEf¥«TS C i: K <fc o TUffirFttT 5 d ^ T 

* S o 

[ 0 0 5 1 ] 

M 4r © ^ ^ * ;l/ e 31 M ft (4 , W s& 4 ^ * ;l/ f£ ii M ft © « ^ e, B * 9k f S d £ # 
So d © tc a& (c , I^tf, ffift©itX^^y7i?©^-v^;Pf5iilift©W«, 33 <fc ^ 

©9-x^^y7^©wa*^^^^e3iiift©w«50w>^-^i--h^ft, n t {@©# 

S^iJgtS^^ + t'J? l •oEo^N T f@©f?tf3bM#eftSo 

[ 0 0 5 2 ] 

Mis, mm^^mmiis m 1 4 © n ss b h e h l t h u & £ 5 e , 0 f d m y & n, 

fflrac^^tcta^-rSo *56HHEJ;5t, ^;bf5iilift©^fttt, ffl»fe<ttf 50 
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[ 0 0 5 3 ] 

©flSI*^>Ki> fu ffl i/ 7 h is - >t y X © # L ^ ffi ft E M M it e> ft X ^ 5 0 T * fc 

■5 , * ft ?ti<Dm& © ja $t# ^ > h tc hs# it s n tc jg st« ^ y h k *? ^ t m * 
^^^•^eaisiR^fpffi-rscitt.tt), u s ©js&ftdw y v -eowaift f- * *;We 

[ 0 0 5 4 ] 

* HJ§ (c «fc S , U 5 © §¥ m , M A fcf & ft * > h ? © S fa fa ^ © X ^ * h ;P H 
M * 4 n =y J V y f f S fc » E f£ ffl nj fig T* & 3 o Li>Lfttf6, Sft8I»»*'f ^ 

© *r a * t l * * ;i< e ia is ft © fp « t± , # « -r s is & ft # -r > h e: £ © n m * # a, t= w a * 

7 L * * ;l< f E ii IS a © $ m % n m K $ ib s c £ & t* # S o ± E ffl © ±1 ^ . W ?i) * f - * * ;l> 

» , fg ft © +>- 7* + 1 y 7 1 it s w a * f - + * ^ fs a is ft © si « © m f? © m t *f s l t 

33 D , S fc BO © l o # © fl ft tt , fi©^7^t y7tte(tSfiSft*;HElli! 
©fPfffi©^a©flftt*fjSLTl^So 
[ 0 0 5 5 ] 

* n m k. «fc s , -it l t , * © n k° - ^ m m * n s u? f ^ ^ y / w n >y h y - >t 

yXt)\ C D D-0 F DM^ty^tfelt^V/Pf^t 'J 7^-^^X0181 • ^^1 

« e> # e> n s ±i ^ t , # »& * c d d m ft * Jfi ^ ft t s 0 v/i/f + t'j/^-^y 
x t± , M A Ji ffi ft H ^ j y (c it 3 $ l © > %4 n y h ^ - y > x (t'J^t;i-7-^y 
X) ©-31©fg^, v;bf-4 : -+U7^i)l75'S©Sft©-ii©-9-X , ^-vi;7©D f #lc: 1 i 
©■9-^*^U7(cfflt)^TSCfc(c«fct)l5J#nrffi7feSo If % 6 © fS * S »3 © it 7 

* -v U 7 (c SO t) ^ T S e: ^ -e # S tc a& , ^ + * ;i/ h v y + > ^ © & © B? r - ^ ft 
fcitf/Wny hgitfnrti^fes. ffi^t, ^1 F^xcfeits^Wn-y Y y — >r y 

[ 0 0 5 6 ] 

*»ra©a^:©*e*s3pjjiStt, D f > i cip tfeiti 1 1 2 .j; tf i 3tssnT 

DM^Xx^©#M^h^>^-^Sig^ll^T^S^^9*"e<g.5o C©j;9^j;D^: 

* * / W n y h M PI D f li. , ^ S t§ © * m ^ m ^ 7 1 ^ * ;!/ W « 7? S t ^ ^ T * / w 

[ 0 0 5 7 ] 

* 18 m © * 5 JS: S f 0 jiS tt , * W © « ^ tc <t o T ffi « © Js] M m % M M 
[ft 8 ] 



iasc dd-o f Dummyx'rh(D&mtfnSMte%:z,t^5 c^etens. ^ * 

©7^ ^;H¥fffiSWt i o T^t^- h BTtg*jaiB«*a@ 

[ft 9 ] 

S cyc 

© ffi h ti fffU m ^ n r ^ s © t *f l , fi * © 

[ft 1 0 ] 
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it*&m<Dxm%mm lt^#- f nmx&&o «©s i sosisft, a±©sm« 

[11 1 ] 
r£> = S [ c ^ 3pl = (ju - l)r / w r 

^IR^nSS^KB, D f = 1 © f W n y F H Pi * M L T ^ * if ft tt" * S * ^ 0 ffi 7? , 

[II 2 ] 

7 £> = (// - 1)T / AT T 



©aA©JSM%M©fci6©i¥MM«T£o D f ©IRt o^TOMfi 

, «©f?f«i:MLT^ftML<&^ 0 ctiti^Wo-y McEltS*-/^ 
^ y F £ 3fr H W E ffJ its n t^tf g x /Wn<y hMlDf^i^^^Siii: 

tf?t5. ^ s e , d f = i © x f - a t -3 ^ r * fi m <d m m #5 f± fO j£ * *T t S ft , 

tctJ^TS&^WtcfiJffl^ftS^fe, «EM&£tfHfll3Xh£m±£#S££&<ttM 

[ 0 0 5 8 ] 20 

£ 5 K , * fg HJ§ © flg & « , §ME:fctfSWM^*;Wy^;FXjS^©W«EjIffl 
W M ^ * ;W > ^ ;F x JS « , taftf t*;i/fiIH»*ii![» ■ 
L ft fe © "? S o > W n >y h - y > X ^ Hf F ^ > ffl *t 7 fe 5 ±1 £ , / W n >y h ^ - 
>r > X t UM*s - >r > z <D mm* . / W n >y b >- - y x © Bf F ;W > ^ > 7 ^ (ffl) 

t , u m £ ft t± {4 is i/ 7 h i/ - y > x © m m f * -r > « t © $ % w * st * t # l ^ „ a ft 

f- -V * )]/ & 7 =y V h 7 i - ^ > ^ f t ^ ^ f S i p > 7 v 7 F7i--;>^ft^Wi 
> # ;P m T S* * IK 0 i& A, 7c 0 , £X to T & ^ > # ;F [S T P M D £ A, /c D L * ^ fe bb 
, W & f- * ;l/ > ^ ;l/ X JS » tt * =& 2& * ^ + * ;Me M % * If « t S © i: M « £ §? fffi 
C «D jS 7 , 7 5 y F 7 x - S> y >? f- V * ;l/ {4 , ^ ^ 2 O © ft it © S ft ft ^ fS H 

© b# pi <j; d t m n m © ^ -v t- > a>i x e g ^ m t s ^ ^ * ;f fe s 0 30 
, f t^/wy^/i'XfSStt, ^ + * ;f © g « a t 1 -3 © ^ -y 7° © * c «t -d x m fs ft s 

[ 0 0 5 9 ] 

I^T, JU S S F ^ > t it S W ?A ^ ^ + twl/ G S II |jJ t II 3$ T S # II W ?A 'S; -5 1 

t- ^ > ^ ^ x js ^ k m m t s tc n> , ?i s © ^ ^ t- ^ > ^ x ^ © s a # a, /£ w a 
*^**;W>^xjE«©ftlR©ffi«tt* S'J ffiH (c n m 7 # S c 

[ 0 0 6 0 ] 

* 56 ^ © s e * 5 m m ^ n ic-o ^ x , a t © a ® * # m l * ^ s i¥ aa t u ^ 1 5 0 
[ 56 m * m m 1 5 » © a s © ^ si ] 

[ 0 0 6 1 ] 40 

HI fct , S 18 ^ - > X ^5 W ^ ^ * ;P * If « T 5 J6 © * 16 m t « S ^ * * ^ #F 

[ 0 0 6 2 ] 

? ^ * ;Hf m m a , #-©A77*/cttlIS(©A7J^^LTS{8^-^>X^S{8-tSfc 
6©tl/^^ 1 0 1 ?:ix.tl,^„ •bl/?^ 1 0 1 BN T I©[ii^l:f LTfc'^ N T ttM 

l©7^;Hc^©7^;^ l o 5 tc g it L T ts D , #7^;l>^ l o 5tt io©ffi77^ 

[ 0 0 6 3 ] 

0 1 K ^ * ft T ^ S *fgHi! t ^ S ^ ^ * ;F|f «§§ (4 , Sf>'-^yX*5ti4ft^ 50 
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)\> % m m ? s o ff^-^ryxa, b# h h ^ y fi * a a & & k * ^ > it •? % § 0 
J; DIftWtctt, Sii'-yyxtt, n t f@ © M {3 # -f y h e> n t f@ © a {8 f- * * ft £ ft 
lt i m © s li # -f y h t m fi rT ti * n t fi cd / w n y ^>'-^ryx^DiI^^^7^^ 
o NilO;Un7h>"- N T -llO/Wn-yh>'-^yX(i, _t f H U£ 

Lfcj;9 i o/wnf h^-^yxMifLfcfec-efeoTfeJ^o taaf t*;P 
f± , n T fa © m fi # -r > h ^ e s fi # -r > h t m xs s n t f@ © * ft © s * * ft a, -z? t? d 

F^>I^©Id, N T flK © f® BO © a 18 f- -v * ;Hc ffl g ft- it s ft 

N T -f@©-5 L -\'-7-;l'^' 7 ^ ;P X JS I? © S 11 ^ la ^ W ?/J & ^ ^ ^ 7 ./V X JS H 3d § 0 

i^t, § is 7 - ft y x # m m m h * > fi ^ © j§ ^ . t!8Sft*;Hi, n t m © a is 
ft^ftfticmmftft^nrcn T m<Dft^ftftijkmm$k<Dmm^ftftri^^ftft^ftft^m 

[ 0 0 6 4 ] 

# 18 HB tc «fc S i: , tHMOlii, URSnftilCNjiCi^SSffiL, d d "Z? # 
SftSft £ IS 7 - ft 7 X , oSOf l ©;H07 hv'-tyx^IItS 

ft IB 7 7 h y - > x © - © m ( « « ) tc m a ft it s n & , issnftis^A/T?^* 

[ 0 0 6 5 ] 

iDIftWtii, * IS HH © -tr 1/ 7 7 1 0 1 {4 , Sf^-^^XttSntl^feSf© 
[ 0 0 6 6 ] 

/Uo-yF->-^yxiSt/ufi^ 0 D > l © i§ , Sf iz-^yxt^^nn^fe 
§i©|^fl©D#I^tCt!^UP7bfllttA>T'^§o M x. f£ , S fi 7 - ^ y X 

Ogfi#i±UO/Wo-y h 7 - 7 X * # ^ 7 0 , iOif f §BS 1 O/Wny 
h^--5r>X*SabfcfefiD*-&A,7^So D = 1 © $ £ , m 1 © }M fi fi © ft ft © fg t± 
fg 1 c;W p -y h 7-7 7 X © ft ft © fg 1? & S fctb, H 1 ©Slifi^tt^ lO/Wny h 
— -5r>XfiD**-&A>-e^S 0 D > 1 © i§ , m 1 © > W n y h y - ^ > X © ft ft © ffl tt 

, ^ i © s is ^ © d # b c t © fg fc so <o a r e. n , m m m ^ © m © fi f± , i^tf if « fi 

"e & -3 T «fc v o IftWtli, 3S fi ^ fi c © if & , m 1 © t \y n y h - ^ > X © ft ,1i 

© fg © t s d - i fg © fit m m * is k t* ^ s 0 s ft ^ - y y x ^ b# f * y y in % & 

%m-£, D = D t V & £ o CC?, D t tt, 3S fS / W P -y h ^ - > X © 2 O © ft it © fg © 

^©^-TA-ryx^yh-e&So 

[ 0 0 6 7 ] 

s fi ^ - ^- > x ^ & ft h ^ y y fi ^ © m $ , DiiiiSF^yo/^n^ h n s * 
iLTf^ s fi y - ^- > x © d # g €. t © fg a , f- * * urn m % ft h, m ft y * * u r k 

Hfttt^nSo lot, L©ipiiD = D [ "Pfe0, Lct-D f iiISt F^^yc^w 
p <y h K Pi , o$0/Hn7 h ^ - ft y X fg * # A, /c 2 o © ^ 7* ^ ^ U 7 M © M W. Wl y y 
Z - >% )V , - « W K li/WP^ h Iff SSIIT^S. 
[ 0 0 6 8 ] 

IS?nftlCm#lOl^*IlRt5fe6£, -b U 7 ^ f± , M ^ S fg © * ft © 

m#B©ffi^e.iBs&-rsm#s«DaP4)'*-&*awrSo ^^t, of^nmii, 

[ 0 0 6 9 ] 

3HW2n/cfg©N T fH©A^©«-^tts t*;Hfitg«TSf:i!)tH7^ 
;!/ ^ l 05iaoT7Y;B?n?, lilf, S W 2 ft fcfg© m# B <DM& * 7 ^ 71/ * f 
Sfcfe©7^;P^l 0 5ft, 7^;P^^fttcfg©m#B©ft^-tMil#lt?.ftfc^-r>h 
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?©w^&^^WM#^7^;i^£ftfcffi©m#a©ji^««Ts 0 t c -e # 

[ 0 0 7 0 ] 

cfc DftftWtli, 7 -f j[> # l o 5 cd # 4r f± , ^M^^MMffiL, d n f± W 8& 

* f- * * ;l< e ii H S * Tc f± W a * f- * ;!/ A ts JS «F © §¥ ffi T? S 0 N T ffl © 7 w ;i/ * l o 

5 1± , s * s * ^ y h , -D s d a % s ja s ft >iw > h * fe « a * s b# m # j y v v © m a& 

[ 0 0 7 1 ] 

D > 1 © « ^ , § M - ^ > X M © libit © § 18 - ^ > X fg £ ^ T *3 D , D # S 10 
ft M A, (D § 0 - M t L T 31 R * ft ffl CD m # g © * # * # A S i: , 7^;B1 05 

a, si ir * ft fs © m # a © * © it it © « © n © -r > * - # u - h « * # a, « © -r 

> * - # b - h * ft m # B © » ^ * ffi « T 3 4& © / W n >y h ft ?g £ # A, 7£ 31 K £ ft 

fi©m#a©*^rt©fiit©fs©fs^^>^-^b-h-rs/ci6©^>^-^u-h7^ 
m n if s ft fc ^ * ;i/ * i o 5 « , M©ffi©fS£^y*-#u-hL, cfttt, ^ > ^ - 

* U - h fS * a ffi T § fc 46 £ -y > * - # u - h ffl © it > 7° u y 9 # > h * fe « it # - h 

#^>hHTfffl?n§„ S5(C, 7 ;l/ * 1 0 5 B s SR£ftfcffi©^y*-#U- 
h^ftfcm#a©*^^, IR^nfciOmSlOl^tbrSfttgo ffi © 7 -f ;l/ * 1 20 
0 5^8Klfft8. 
[ 0 0 7 2 ] 

7 * ;i> * 1 0 5t±, 3W£ftfcffi©ii^ft©#^©ftit©ffi©l?g©D-i{@©-ry*- 
#i/-m*i«t8!:itfi?ts. w * tf * a k ^ ft tc m © m # a © * # c m m n if 

tlfcy J )l>$ 1 0 5 it , lR*nftfiOm#lOfttfl©aa©fiOBOD- iio-Y> 
yX©fi?S7SUn> #7^i^l 05B, Sffl^-^>7fflil'^, Of«^>h 

crtotaftf t*;HFi*aits. c;iT-N T f@©W%^^-v^;H i F«©9-5©#W 

fTtSCfclciOiiSns. M A , 7 -f 71/ ^ 1 0 5SO-;U^>^ll/-b7^ 30 
;i/ ^ , ^IS'f>^-*l/-h7Y;i'*, a=fctt7^-^-^>^-^i/-h7^;iv^i? 

3&§ 0 JSid, 7^;^ 1 0 5tt, n-;U7^^f^TtJ;l\ 
[ 0 0 7 3 ] 

± IB © *5 K> , Si^-'/yXii, f?HF^>>'-^yXT'g^TUl\ C © « ^ 

, saa^t*;Ki, n T fia © ^ ^ * ;b -r > )]/ x ts g © m a ^ a- a. w ?/j * ^ v * ^ -r 

>^;l/XjiS«F-efet), ccTSf^-^^XB, 3S fi ^ - y y x , M x ± IE © m l © iM 

* ^ - y y x © § M ^ - s> a > * # A, 1? ^ s o m m v - >r y x « , )M « - ^ > x © d # 

grtCltll h ^ - ^ y X © ft fig © ffi * SO D % X 5 d <h E J; D # 5 ft 5 „ 

CilTDB, ±IB^^bfc«t5fc, M is V - y X (c It S ^ 1 © ^ 4 n v h - ^ > X 
© ft it © fS © W © fIS flS M X S o # , H 1 h S/ - > X © ft ^ ft © fg t 40 

, M x. B'Sf t § If S^^A/fcD - 1 ffi © S if m ft ffi * , l lT*S 1 (D/Uo y h>-7" 

•bl'^tt, m#a©^^i,^>X^>hTSfsnJt^m#a 
©{gTP^T§31W2ftfcffi©m#B©il^£ML, DN T #It't«NA^yX^ 

> h i? s is ni tg * d n T # a cr ^ © fs a w -r s D ? * t> * , ^ih^^^si^-^^ 
x t± , ti/^ i o i tc «fc o t m ^ M a * ft s u 7 f* - ^ x ? y - a t? o t t «t id 
o t/£oT, t u ^ $ i o i t± , Siiz-^yx^fitsfefe© io©A/7fc, if^n 

fcfg©N T f@©*iS-^Sffi-rSfcfe©N T f@©m7Jt«:fI^T^Tfej;^o d C7lKSn 
fcfg©m#a©*lS-tt, N T f ©tti^©^©m#I©tii^^/rLTjgffi?n5o 
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L L * 5 > 51 U M \c V V 7 )V U )l> n y - x ^ jg ffl £ ft 5 i§ ^ (c « , B? K H ^ 

•fe^xxioifiMcA^^fi;^ cc-e^nfncATjB, Si^-^yx©*-© 

[ 0 0 7 5 ] 

± IB © t ft D , •feU^^©N I ffl©ffl^J(Cg)R*nfcN I fflCD7>f;l/^f±, 
fl©ftK©iOH©D-lI©'f^^-*l/-Hi*£it8ft»C'f>'i'-*l/-h7 

XM©N T fH©f¥fffi£^-et^S 0 ±fB©£ft<9, D = 1 CD J§ , 7^^10 51^ 

ffl A fcf f- * * ;l/ X X * W A S fc a& (c y X - # U - h * H ff * f £ , ffl ^{f!J??n io 

[ 0 0 7 6 ] 

#58l5i©£5a5tB«fc:«fcSfc, * IS HJ? © ^ + * ;Hf fffi is fi * 5 £ . N T ffl © ^ * * ;P 
y )l> X JS g © M fi * a L fi M ?i) & f - -V * ;l/ -f y A )V X JS g © N T f@ © fp fffi fc J; o T $ 

«^^N T f@©^-v^;V^>A^xj5S^^Wtii-rs¥i5^«^Tfej;^o H 4 ft J; £ 
ftfcMT SM^BfiUMf s t, SiSft7wHzilili 60 IB, f + ^;H£I 

Bf^K^^ytii^ns/cfe, *c a * f - + * ;i/ -r > ^ ^ x js g # « s -z? # s 0 ^ o x , 

[ 0 0 7 7 ] 

* flj§ E «fc S i: , f- * ;b -Y > A )l X fS § {4 , M fb ft =f- % )]/ y y rtfr X JS EF © N T f@ 
© fp fffi 5 IX # 1? # , ilill?W«tt^>^-^U-hff«l?feSo * §8 BJ? £ <fc S t , ST 
X ^ X 1 0 5©#^f£ ( fcoTM£ftSWM^*;Wy^;l'XjS^©W«fi^yX 

-^u-h^ns/cfe, w a * f- + * ;i/ -r > ;i/ x ft; § © -r > # - # u - h fp « ffl t± , s 
fi - y x fi e m a ft it 5 n ft ? << h y y x 5 > h cr 1 1 a « s n 5 0 ^ -d t , n t m 
© ^ * )]/ 4 y >\ )i x » * * ffi 1" § * 18 k § ? a « s =& & ^ * ;i/ > ^ ;P x js 

^©N T f@©^>X-^U-hl¥ffl^«fflb, ^T©^^A-f>X^>h, os^to 

s 0 

[ 0 0 7 8 ] 

± IB © £ D , S ft ^ - ^ > X {± , W*tf3flB?WK;*-f>M©li?M-SifiS3?JSI 
5 # 5 n s ft H * 4 y *y - >t y x r* o r fe <t ^ „ n © ±1 # , w a * f- ^ ;K± W S& 
4ft*;l/iISS7*!), c c 7? § fi f - ^ y x « , ^ )V f- + U 7 & fi ^> ^ U * , M 

X « O F D M IC M il L m fs ^ ;b A ^ + U 7 ^ - >T > X * § fi L fc © * # A, ^ 5 0 M 
A «\ t/Vf + t'JTi'-^yXtt, v ;l/ 4=- -V U 7 £ III 7j S © ft M © it 7* ^ * U 7 E SO 

^T6n§ii«f*^A,-e^5o d © « ^ , m i © ^ n y h ^ - y > x a: m m. m k 
© fg a d # a cr t © -y- 7/ 4=- ^ u 7 k m *) ^ t e> n s 0 c c -e , D(±c©«-&tcf±jasiR 40 

K^'f ^©/Wn>y fWHSILTfeD, o $ <9 D = D f "p fe 5 0 Miif, llC^Uo 
>y h^-^r>X©Hl©fg<h/WO'y h^-^r>X©^2©fgi:©r E g©-7;l-7 L 4^^U7>' 
-^r>X©SD©D-lf@©fgtt, iSi^«"i?358. d *f iO-feU^^ 1 0 

i fi , m # a © -y- x~ 4- u 7 1 n ji n i f n k m # a © fa ^ s ia ^ ? 5 a w * n fc fs © m 
iicipt Sib, d n T # a cr t © -9- x 4^ + u 7 k m m n 1 1 e. n fc d n t # a cr t © fg 

[ 0 0 7 9 ] 

m is. k ^ ■< y k *j ft s s fi - y > x i± , /^v/i/f-nh'j-AT^ottj;^ 
o * l < a, *i8 0ji©-feuxxi 0 1 fi, mm<D%:miy~>ryxMfcmmttift>nrc% 
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[ 0 0 8 0 ] 

W r> X , •fel/i'^ 1 0 10N r fflO(ll7j£8RSnftN I ffl©7'f;l'?l 0 5tt, 7 ^ ;P 
7£fttcfg©N T ffl©ftiB-£:ML, CC7#7-f;l/^*nftfiOt^ti, * ft ft © 7 

w«^*;WE3iisft©WM'§-A,T?^So 

[ 0 0 8 1 ] 

HT, §4 HB © Wi m f b © tc tb tc , tbHlOliilR^tlfefONjCl^S-^jy 
[ 0 0 8 2 ] 

7 4 )V 7 1 0 5ft, *f JS -T S 7 >r 71/ 7 £ ft tc ffl © * # tc M 31 ft if £> ft tc V 7 ^ 7 U 7 tc 

* ft tc ffl © N T ffl © * * y 4 ;l> 7 T a o M X 31 W 2 ft tc ffl © m # S © * tc H 31 # 
It ft tc 7 IV 7- 1 0 5ft, 7 ^ ;l/ 7 * ft tc ffl © m # B © ft tc H 31 fj" It S ft tc 7 7 ^ 7 
y7tc<fc^T$£Sf3M;JW7K 0$Dm#I(Dt7+t'J7*^Pifet§D f N t # 

*tA,^7^;HSnf:iOmSSOl^*j|ffitSftJ!)li:, 3! W * ft tc ffl © m # S © * 
^*7^Ht§„ 
[ 0 0 8 3 ] 

31 M £ ft tc fS © m # I ©ft © 7 ^ 7 h )l m M it . i'J-7t;l^©X^?h;H«, M x 
fcf ^ - X M 7 H X ^ 7 h )V m $ K ft JS T 3 tc a& , N T ffl © 7 w ;l/ 7 It , & 31 S3 * ft tc ffl © 
*^KIffl?n8n-/U7-f;H?SS. M X. f£ , N r ffl © 7 -f 71/ 7 S , * ;P 7 
X * f J 5S f S o 2 6 tc , N T f@ © 7 ^ ;b 7 fi, ^112^77-^7-1-^7^-^-^7 

[ 0 0 8 4 ] 

lilf, N t i07-{;^tt, jaM73fttC^77-^7-bt-Stc&©-i'77-^7 
- h 7 71/ 7 T? S o <£ DlftWta, 31 R 5 ft tc ffi © m $ g © ft it , D t N t #I^i: 
© 7 7 4P -V U 7 tc m 31 ft It 5 ft tc - 31 © Ji & ft slW 7 h tc IS 31 it if £ ft S „ m # I © 7 -f 
;l> 7 }± , 7^Htl-j<^y^-#l/-HaoT, -31©Sia»sP-f>hM©tfiMSI 

a ft * -r > h e m 3i # it 5 ft tc tfj fa * m ? % y * * % * ft tc « © m s s © ft # * m « -r 

So -T & t> % , * « © 7 ^ )V Z tt , ^ - ffl © « ft , m X |g - © fu ffl ^> 7 h ^7 - > 7 

fS t M il # it 5 ft tc jg r£ ft y h r* © y & - * u - h * n fj f s 0 

[ 0 0 8 5 ] 

-r > # - ^ u - h © ^ © * Hi? © 7 ;i/ ^ © m \f % m m t s tc » tc , it m. © 7 7 ^ ^ 

U 7«t + 77WElIt^> 4 # B C t © 7 7 4=- + U 7 tc H 31 # It 5 ft tc js m WL x ^ y Y 

# f± , 2 # a cr t © ffl $ © * 7 4=- ^ y 7 tc n 31 n tt s ft tc ja s y h x © ^ m m * m 

[ 0 0 8 6 ] 

1£ tc , N T ffl © 7 w ;P ^ f± , B# M 75" [b] tc 7 ^ - ^ U - h f S tc fe © 7 if - ^ I- - 
h77Hffe-3TUl\ iitf, IK?nft«©m# B ©ft^tC MMtttt Z ft tc m # 
B©7^;1>7 1 0 5t±, Hl©^-r/,-f77^7h^©31IR^fttcfg©m#B©ftia-Stc 
t±7^^7^fttcfg©m#B©ft^©«jSTSfBt, m 2 <D $ ^ L,^ y X 2 y h X (OMR 
^fttcfg©m#B©ftlS-Stct±7^;P^^fttcfa©mSB©ftia-©fg«h©r E g^-r77-^ 

ni©7-r^-r77^7ht^2©^-rA-r77^7h©r E g©tf3r E g7-r^-r7 
x*>hT?oiR?nftfiomSi©i^*aitSo ixtf, 7-r^-r7777hrEg© 

7 7 7 -M;l/{±, 3^fili 3b^3S finjf^ li^^hL--^7^« /c ^^A^ 

7777 htioti^^So Miti\ 3g 18 « f± , # D t 7 -f A 7 7 7 7 h $ tc f± # D t 
18 ^ 7 7 - A "Z? © ^ P V h 7 - 7 7 X , M x. tf O F D M 7 7 # ;P ^ jk im T S 0 d © ±1 ^ > 
, *56HH©^77-^7-h7^;P7l0 5t±, Bf ffl ^ 7 7 - # U - h * H ff f S tc & , 
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tiftf 7 *)i&mmm<Dwmiztp?3$ 2,7 >x # > f xmn^imx^ 5 0 cna, m 
^*;i/Gaii»©*fjs-rs«»(±, m a « * ^ ^ s m m © # # n m & »* * t s b# w t m 

it? S 0 

[ 0 0 8 7 ] 

± ib © t *j t) , 7 7 # - * u - f it , 7 * ;i/ * w tc # a n is ft fc « © * ^ c t \c m n *i 

ffi X <fe S o L L * ^ , 7 £ - # U - F f4 7 * ;l/ ^ ff (c H ff ffi tf & 5 c iniT> 

7 ^ 7 £ 7 7 7 - ^ ^ - f Mfci , na n# (c H rT ffi ? s 0 

[ 0 0 8 8 ] 

*^W©*S*S!8«(C«fcSfc, * HJ5 © ^ j )V $ 1 0 5 ii , B# Pe5 7? ft © 7 7 7 - # 7 10 

;P * f± , # © 7 w ;P 7 X x >y 7° T 5 Ml ffi ft F 7 7 7 © 7 7 7 - # U - h K ffl S ft 5 B# H 
7 7 - # 7 - h fS £ ffi « T 5 & £ B# M 7 7 7 - S U - h tt « » £ SI ff T S 0 ffi -d X , * 

56 m © 7 w ^ x {± s a 7 > x - # is - h t m m 7 v 7 - # u - h * n ff l t t * ^ 0 

* IS 0j? © 7 >r ;l/ ^ H# PeS [6] J; tf S K S ^ ^ fc m Bf j y % - ^ V - h L T fe 
j;^ 0 Z. <D m & , *»W07Y;^tt2D7-f;l/**^fjtS, 
[ 0 0 8 9 ] 

I2(i, * IS Hj? © 5 5 * 3 H a t S * fg © f - ^ ^ ;P ff « © 7* P v 7 K ? S 0 
[ 0 0 9 0 ] 

02tc^^tiT^S*5§H^©^^^;Hftft§(i, lOOATJi:, 1 0 1 £8« 20 

*nfe««©ffi*fc*wrsi^M-sia«n>^-^2 1 osi^ti^. ^ m • a a » 

n > ^ - * 2 1 o tt , Sif-^>X?ft5l?HK^'Cyi#OX^^h;HI«f 8ft 

tbicmm f t-f ym^ttmm • m ffi m m. m ? s 0 

[ 0 0 9 1 ] 

o N T f@ © b# F ^ -Y 7 / W n v h - >r y 7 fi , N T ffl © ffl gij © fi ^ 7 h ^ 

e> n T ffl © ffl bo © a {§ f- + * ;b « ^ l t « a © § n ^ ^ 7 h c ss « t g 7 fe s 0 cc?, 

N,-HO|fflF^>^UP7 h 7 - 7 7 {4 , $ 1 © 3S ffl # ^ 7 h ^6 }M ft ffi ^ 
ilCBfWF^^/UP^ b7-^77©jlffiW^M£#/c^-7a7-£&So ^1 
© Bf ^ F * 4 y > W P V h 7 - y 7 7 (4 , M x. (4* , Ha»H^-f>(cfcltS^lfiD^-fn 30 
-y F7-^7X^-g-A,/c±fHv;l,5 L ^-vU7 7- ^7X©jaSR • B?WgS!fr5#eftS 
o ± IE © *5 D , Ji ffi ft F ^ 7 (c It S m 1 © / W p v F 7 - y 7 X © ffl tt , t ;P f- * 

* U 7 7 - >T 7 7 © D # B CT t © -9" 7 * + V 7 \c SO D ^ T 6. tl S „ EC?, D {4 1 JW ± © 
/UO'y hrilffeS. Bf RB F ^ 7 / W n h 7 - 7 7 © JS M S^J * a M f± , Bf fMJ F ^ 
O'Un-y h 7 - 7 7 © 7 ^ 7 h ;1/ U M © S IS (c *f JS T S fc a& , N T — 1 ffl © Bf PeS F 

^y/Un7 f 7 - y 7 x (4 , ja ffi ft f ^ -r y k *j it s ^ 1 © / w p v v 7 - >r 7 x © 

7 T s X ^ 7 F;Hl^f t§„ 

[ 0 0 9 2 ] 

- is m \c , Bf f 7 7 m © ji »§ w * s ® i± . m m f ^ -r 7 it ^ © x ^ 7 f ^ a ji t 

S M 7 - 7 7 X , o S D lu IB 7 7 h 7 - 7 7 X £ © St g (c ^ L ^ 0 40 
[ 0 0 9 3 ] 

± IB © ct 9 £ , ^ ^ ^ * 7 U 7 7 - 7 7 X fi , (Sia»H^-r>(CfeltS) 
p y h ^ - 7 > x © fg ^ *[J D S T ti S 9- 7 ^ 7 U 7 ^ ^ T , "3 $ D D # @ l7 C f 7' 
+ 7 U 7 * ^ V X it 7 * 7 U 7 S ij D ^ T 5 ft S « fg ffl £ £ T 5 If m 7 - 7 7 X £ # ty d 
tffftSo C C T7 D = D f T?*8. 
[ 0 0 9 4 ] 

M 7 (47 N T ffl © Bf PeS F 7 7 7 / W P F 7 — 7 7 X (4 , N T ffi © il {8 7 7 7 ?l % i> L T 

* 56 K © 7 7 7 ;Hf « #5 ft ffi 7 5 S im > W n F K S 19 * ft 5 0 ffi o X , Bf H F 7 7 7 {8 
(4 , N T ffi © ffi BO © a {8 7 7 7 ;P K M M tt If 5 ft fc 7 7 7 )V 7 7 ^ )V X JS ^ tc g jgg L fc 

N T ffi © Bf PeS F 7 7 7 7 7 P ^y F 7 - 7 7 X © W. S * # A, t? 7 5 0 (*il7 ISjRK^ 50 
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ytfeitssi^-^ryxtt, n t m © « bo © a m f- 7 * ;wc h 31 # it e. n fc f- 7 * n> e 

[ 0 0 9 5 ] 

rm - \% m , w a if as it « -e # 5 ft s is m y 7 h y - 7- y x © ^ - « ic m m n it 5 ft tc m 

%>fc}b\C^ # TO tc cfc S t , tb^lOKi, UR^nftfiONrfflCi^^litS 

o eie:-?, #IK?nfd©i^ii, (ffiffl y 7 h s t± MM) tH31 

# it 5 n it 7* * * u 7 tc *f js -r s 0 

[ 0 0 9 6 ] 

fg TO CD -fe U ^ ^ 1 0 IB, $> 5 ffl © * £ fc* it 5 m # g © fg e> if 5& f S Bf M • Ml S£ S n 

y ^ - 7 2 0 1 la^tiits n 5foi^^5DN T sicri:©i*iiRt5 0 m * if 
, n m • m m m 3 y ^ - 7 2 0 1 e t -d t ji « s n s & s fg © * ^ © fg i± , -fy^^yf 
-r y x v 7 x id m m ft it e. n s , tb^i 03a, DN T ii^tct>^y>^ 
-r > x >y 7 x ic is g ft it s n , ijR^nftiitiDHfi^nfticmiioi^ssi 

f So 

[ 0 0 9 7 ] 

B#fa-jaMnyM-*20 1 It , BJWK^yMfiDX^Ml/Mtc.fcSSflS'- 

r y x * m m t s /t & ic , sifc7-yx^«*if*5itfrsfca&©7-yxs!!i«-e*^ 

T fe «fc ^ 0 £ 5 IC , 0 F D M £ ft © *I £ , B# FS • S M 3 y M - * It ft IS lc & ffl £ ft 5 
F F TMST&So 
[ 0 0 9 8 ] 

* 18 TO © -fe 1/ 7 * 1 0 1 It , ^BK^^i^O^^i'hASSSSiL, H ft t a - j' 
^T31W£fttcfg©N T j@©*#^yU7;L'f i, -^Xhy-A^LTJliiifSo L L & 
^ 6. , *!8TO©^y77l 0 lit, IjR«nftfiON I fflOft^*^5I/;I'f-*^h'J 
-AtbTaffitSctfefeS, C © « ^ , -fe U ^ ^ 1 0 1 It , 

tf- -r S C fe 1? # S tc a& , 7 -f 71/ ^ Hi it y y 7 71/ $ fc it ^ ^ U 71/ 7* - ^ (C *f L T H ft RT 
[ 0 0 9 9 ] 

* 58 to © ^ s * s Si a ic t s t , istF^^y^-tyxT-ss, m is m ic *j it s n 
KD;Un7h>'-^>7, ( >t y y t ;b © / W p -y h v — 't y x ) it , 7, V ? y *7 )V i/ — 

>t y x ft m x ^ t t cj; ^ o m x. it , n i © / w p 7 h y - r > x it , m it ffi ft © a « 

ft^^^/MTgi^tiSi^^f + ^/HDilfr^^^tSIt-Sfcfetc, x^y 
7*;^>-t K ^ ^ >ti5(j-§ J ^ F ^ ^ >;W o 7 h ^ - 1 >x 

, x ^ 5 y 7* 7i> y - r > x it , f^SSty^t^c^Wny Fv'^yyx^^inWtg 
its, ^M^^s-r s /cfeici, b# fib • mmik^y^-z 1 o 1 i±, m?s F^>sti 
^ © x ^ ^ h 7i> a J! © d f # g c" <h © ft ic x ^ ^ y 7* 71/ y - r y x © — 31 © ffl © II * ft S 
* m w l , fii^«x^^h;nifcLTfx^7>7';^>-7'yx^f stiMii 

T ^ 5 o M x. If , Iff lit S * * ^ ff -T S fc t , RFIF^t>Sii^©x^^h 
7HIK© D f # g CT t ©ffltSO t) ^ h5ifjg*iiT^5. Stc S*¥Sl±X7 

^y7 7^y-ryx©ii^©-}l©fg?:x^7^7^a^J|cDD f #gc: , ^©fgic^PLTfet 
< , £ftltM£ffl^T3o 
[0100] 

18 H £ *J ^ T , ir y r )l © ^ -f P y h y - 7" > X ffl It , "7 7P f- y 7 y - 7 y X 

© k # g © -9- 7 * 7 y 7 ^5 m 5& t s 7b f - * y 7 y - 7 y x © d f # g cr t © it 7 ^ 
t U 7 t SJ t) 3 t 5 n 5 o :©tij'>*t/WUn-7 h y - 7 y x fg © M & is* z © H i © ^ 
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7 , Ix.(f^5(Dt7*tiJ7tfJDSt5tltfe tl/i'^li, R? HB K 

* > 3 18 18 ^ © X ^ 7 h 7Hi J! © kSlcf i^l^t 3^1 • iliny;^^ 1 0 
l (3f8f8^©7^ * h 7HIJI) ti^TSi^tiSf ©I-&^BD f N T #lL^of ^ 

ijRtsc^tioijRjtifeiosici^saits, V7**v7>c> 

-fv nkti, IKSnS/Wa >y Hi *B £ # A, £ fg 1 ©if7^-v U 7EItSfS^i 
[0101] 

#ISHIi<Z)Se>&Stg«K<J:5fc, * 58 Bji © f- + * /Hf fffi « , -f y f 7 ^ x k t ^ i/^ t 
©Hi*ffiit5¥a*2 5Ei^T^Tfe<!;^„ coflStt, il in If Sft^wkSfrL 10 
T m is m fr 5 SI ftt Rl t£ T & 5 0 & s ^ f± S , c © If IS B , Igo/Woy h^'Jy 

u * t ^ o t * tff k ih n nj m -e & % o 

[0102] 

± IB © £ D , N T ffl © 7 >r 7b 7 f± , H ft S Ji ig ft * <f v h 7 © m fti ft f- * * ;l/ fS ii H 

a©fHffi£M-f§o a ft s fp « t± , f* n - f ft: ft if « ss ii m -e f? s 

o *«W©*e*S!l«(c«fcSfc, f- * ;l/ W « tt , ±K©«fc3li:«-&*r8ia* L **;l/ 

ii IS a © fp fffi * # S fc i6 , S4Sifi«#'f>h'e®N I flC7^Hlcj;^Tafi 
«n8=tiKl4ft*;I/eiHSOM*iit5ft603^sl!-f*J5k:iAT^Tt 

[0103] 20 

ncii/yft, os t) n t = 2 fiD«-&*ufi#js-rs *&w<d?* *;i>fp« 

#ltP)nfcjaSft^^>M?©WS!lft^-v^^e3ilift©ff«^fi!«L, H 2 © 7 -f ;!/ * 

t± , ffl ft © -9- 7* * u 7 is a u if e. n fc m m ft =jw > h -e © w % ft f- * * ;i/ & m m ft © 

m fffi * SI f£ L , 3 ^ tt a* fe S fc Hil « 1? 3 o *«W©n>*-if{4, 3f ft © it 7 * 7 U 

7 &c m a # if s n fc & ft > h ? © *r a ft =r + % n e ai m ft © fa * % ^ w a ft ^ ^ ^ 

;VeiB»OSf»Ot^*t'J7lciIDSTSCfc|cj;^T, fro ffl ft © 7 7' ^ ^ U 7 lc 

m m n if e n a ft >tw > i> ? © w a ft ^ + * ^ e )a is ft ($ft(»©ffi) © « * % 

W a ft 9 1 -V * ;P £ S H ft © fPI ft © -9" 7 * -y V 7 fc SO 0 S T § C t K «fc o T ffi # W S& ft ^ 
t*;l/eiI»*iiSt8. tftfe*, m ft ^ * ;l/ f5 3i M ft 30 

© w fffi * > ^ - n -y 7 b , m & m ® ft ^ + * e m m ft * /t it c © i? « * # s 0 

[0104] 

*«ra©*e*S!l«(C«fcSfc, * IS © ^ -V * 71/ « tt * 5 (C , # ft ^ -V * 7P f5 

«fc < , if^lSt S fci6©¥Stt, |iii7n^ftlotUl\ 
[0105] 

w a& ft ^ + ^- ^ e a is ft © » * ^ s -r s fc «& © # s a , m s& ft f - ^ ^ ;v e a is ft © 

®*#A,/£SMM^OX^^h;l/^31*SM-rSfci6t, Bf ^ • 10 S ft n > ^ - ^ © II ft 
© ffl 77 (c g? it L T ^ 5 o CC|^Sfgtt?5lcS«OX7J*iATfe'), C ft (c tt , W S6 

ft f - ^ e a is ft © fp « * ® s ¥ is t si « -r s /c 1 7 w ;i/ ^ © m 77 fr ss l t ^ 5 0 40 

*mm<D * 5 ft S lit «t S t , ISfgtt, ±IB*f8Hi!© n y *-if(c J: o TSIftt^ ft 

s ii ^ w a ft f - ^ ^ 7P \n m m ft © m m % s fs t s c t fr 7 # 5 0 

[0106] 

, Bf H3 • ISI n 7^ - $ ic j; -3 TSIftt^ft SSf8f9^©7^ 7 h 7P S M * J 3 ^ J i? y 
f L fc fe ©-efe -a T fe i *f§H^©^-v *;H¥«Sf±, OFDMSi87fffl 

jns„ »f*ist s fcfe©¥Stt, asft f ^ ^ 7^ n 7 -r if* ms 

SH^yfn-^ iilf, tiftft ^7Pf5ilMft©l¥fffi^€ffl LTSflfi^©X^ 
7 h 7P a II * f* n - F ft T 5 » © S 7£ x 3 - ^ -c -3 T fe <t 17 
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LTfii Lfc i 5 t, o M 3& * f- * * ;l/ y ;F X «F (c M £ L T 3K m L fc J; 5 (c , M 
[0108] 

LtUit-So |W| U C t Bf F * J y K It S S fl ^ - > X © ±1 # [c fc a A S i: ^ 5 

{Stait^t-pfes. g ih © ffi m ft © fc a& (c , «iF^^y>'-yyxtg 

SIH0/UO7 F is - ^ > X * * U -t ;l/ >W n y h^-^-^Xtlt^LfcttSo 10 
W-dX, m M F ^ -r > > W P v v - ^ > X t± / W n >y h->-^r>Xti?n§^t4 

S o 

[0109] 

C D D © D F T ( iff m 7 - U X M SI ) t# ft * * fg HJ§ (c ^ T fO ffl T 3 C (C «fc <0 , Hi 

2ti?nT^sj;5ftSiaa^>y h © s is # it n ^ m x* as 5 © t *f l , siibmi 

so^^*;H¥iia-yh*««JfcbT^^(c3pJfflRrffi7feSo t & ^ , * f§ HJ? © « ± 

tt , t*OCDD-OFDMliI^litS«M I S K'J 7 F^l 1 2 

5 » £ T 5 o r«MI S h ^" U v v F J tl^fflitt, M M W * a ® * » A 

LftftO/Wn-y h->-^>X©ISStLTi6n2X^^ h;HI^I«L, £ ft © f- 

* * )i> & ii is ft © # ^ * * & 31 is ft it , z ft ft © - * © h u - - v ? -> - * v x c « 20 
[0110] 

* M © « ^ ^ JUBaWfcilJEtiD F T(c«fcoTffiffl^7 Mcll^n^tl^ D F T 

©tttti-j^tt^o s m m « , § ft ft *t © at m r y =? -r k m u t % it ® */ 7 h * gg ^ 
tuft, :n « , ja w w & m m 
im 1 3 ] 

c 

lijisiaict^TsaTasnif, spj m rt ? » s 0 ->xfi^7^^^«]tijR?n 30 

[01 1 1 ] 

hi 4<Dmmi&m&ft&&m-rzt, 
im 1 4 ] 

C = CXi = r / 2 

©Jiffi»^>'7htt, e " J n 1 = (-1) 1 = {1, -1} Offifii'7H£Sasn5Ci: 
t^D, iintt#«*S I SOf t^*H (f) ©C T F tfc^TH (i/T) = H (1) 40 
+ H (2) ( - 1 ) 'fcftS iMc,if|5ti5„ *%W©«E^f±, f4ffl^7h/U07h->- 

ti-j^TtJ^ c ft f± f- * ;i/ ar ffi © -9- -r f it m. t l x f ij m n m v & s 0 ifioiat 
, n » -r s & f± , ie 52 * tc a m 52 ^ + u r m © -9- > 7° u > ^ ^ - ^ 3 > t l t t j; ^ „ 
m m m % mm (D nj m % mm & , 
[ ft 1 5 ] 



PI * ft * ^ © t *f L , IfSISM I SO/Wn^ h - y X * fe tc 5 T '> X f h 50 
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^ 7 * - # tc *f l r « m e> ^ cd m m & & % ° £ n s © to ^ ^ r « m -e $ ^ s 0 

[0112] 

^fiiiast, m i s of t*;HFfa-7 m±£ p. cwieffcRrtg-efeSo l^l* 

[ » 1 6 ] 

C = (/" - D r / W r 

©nwaig^^sttSo * % si? © m m it tc -d ^ x m m -r s » t , hi 4 © n ss m 
t'j7ic^*-yftt§af$§„ fiifc-<i:t;fit©t^*+ i J7(if nfn, ctf 

H (2 i/T) = H (1) + H (2) feJ;tfH ( [2 i + 1] / T) = H (1) -H (2) £rWT% 
o COBS, I^Sft^ 2-3(DliLftC T F tS2„ CTF H (1) fcj;tfH (2) ^g|l 
4(C^?|l.t^S < j;5t77^ h 7 1 - ^ > ^* "P i> S S p , H ( 2 i / T ) 33 <fc tf H ( [ 
2 i + 1 ] / T ) © M 73 £ fe , B 1 4 tgit'/^^nT^?»J;9tcI$tWt7 7'y 
3d S o / W n \y MBDf^f if^Sfp, /Un-y Kit ItsiMlfflt^t 'J 
TKXSKiEBSftSCfclcaSo fi£ o T , * $ £ J; & s f t©*^^ f 'J TtfeS 
>W n v h * > # * « fO ffl L T iff » © V 7* **V7 

[II 7 ] 

20 

#( [2i + 1] / T) = H (1) - H {2] 
©CTF£ffp«TS&©£, 

[SI 8] 

H(2i / T) = H {1) + H {2) 

% W m T S , M © 7" 7 ^ U 7 © M & M t§ £ 1? $> § gij j@ © S I SOf t*;HFit§ 
[0113] 

*Km<DMl&*ftMlct$iWt%rct!)lc. KT, Q 0 ffl©Mn * ^ 7°t «t S * v 711 30 
7^>t<tottf;Ht?^?i:^SWS$iIR7i~i ; y^ft^;WC'3^t#x.lio 
f- + * ;Wi , S * 31 ® T . . x = Q • T spl (a^T^fflWt9JS?n?J:T2o Ii7>f 
7- /x 5 UiP^Stf S f >/Wl-X(5§ (C I R) a, «T©a?£8Sn8. 

[S 1 9 ] 



© a 7v a 5£ t , Q o ^ Q "Z? S o Q 0 f © f t 7 yfc i tf ^ i±S^ t iffi 



^>(t, r) 



£ J#"(t) ■ <?(r - if) 

9=1 




40 



ct tf 

[121] 
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[ 1 2 2 ] 

izvu^mmmvmiLfr-Dm-ftft ( i . i . d . ) © a ? x ? > ^ a g i t? & s 0 si d 

[123] 

[124] 
i£"(t) 

t±, SAKy7°^-jaMV max £J;SMftJMT?&S , 7^ Ft^XXf-fat'J- 
(wss) A^xyntxffes. f- * )]/ 4 y * f\/ x js » ( c i r ) » , o f d m y 
*;l/tffc«fc j e--S7feSfea&, i -3 © o F D M > $' ;l/ fl © c I R © h# Pe§ M 14 M © 

ffi bs ft © fc a tc ffj « pt ? » s , o s 

[S25] 

t e [£T sym , {£ + l)T sym ] 20 

[« 2 6 ] 

h^»(t) * h<?>(t) 

FDM^>J;HPItft»S^ci:^SIiI^n§<tT-fc5 0 30 

[0114] 

± IE f- * ;l/ £ 3 Ml tt , C I R h ( fi } ( t , t ) C7-'JiS»?*5. B? M t = 
1 T SJ1 fej;tfflfiRf = i / T r* IS H * -9" > 7° U > 9 1 5 i: , OFDM->>«;H©f 
!/+t 'J 7 i T*C C T F li, WT©«fc5(c*So 
[12 7] 

H l £ = H w {£T sym i/T) = X^e- j2 "' i/T 



CC?, T s;1 = (N FFT +N GI ) T s p i «fc tf T = N F F T T s p i fct , * ft •=? ft # - K -Y > # 40 
— M ;l> D *J <fc tf * L © 0 F DMv'yl/l/Il^iLTl^. 
[0115] 

Q 0 i±f t y 7°©,M£SIT) TfeSif^, OFDMiliOSilTOtSttB 

it }# £ ft , oFDMtiiofifiitfisnSo 

[0116] 

iA^nfef t*;Ftf /Ftt, "7 ;P f- A * V y 9 )\> tH 77 f X f - A tc o ^ T £ A * ft T ^ 
So Si7>ff T©7i-^y7"(i, 5 W£ *S IB M ? & 5 i: T S £ , * ;H? « f± 7 

yft l* ttffiiiLT^ff?nsctt4s„ v^^A/jv^^tH^j (mi mo 
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[0117] 

KT, Hi 2C^?nt^8J;5lc, JSWMM^V^-v'x^ (CDD) SSffltS 
O F DMi'XfAfCO^Tf^S, 
[0118] 

HI 2 IC^^ tlT^§ i 9 t, A7l/;l/->iJ7iHI (PS) fl, o $ D 1 O © I FF 

[ m 2 8 ] 

[129] 

A l,n *(,(n-S<£)modN FFT 

[0119] 
[130] 

<^> = (// - 1) ■ <5 cyc , 1 < // < w r 
[13 1] 

ttlSH [0, N FFI /N T ] rtfiDlSW-^^^-^-efeSo ll«7yrfeSI^ 

n s is ^ fi a m n n t\ 

[132] 



[0120] 

I DF TtiSxi^KBILftOFDMilMOf^Xi^tO^TfitSCttttS 40 

765o :n k js u t , ± ib © m m w & m m in 

[133] 

x t,i 

© I D F T f± , X lil «fiflv'7F/^^ayffe§„ » 3* W £ tt , 18 7 > r t p © Bf 
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tAn-S%l)mod N FrT 

N FFT i= o ' — : y— ' \ N F ft i=0 



[» 3 5 ] 
[136] 



L 3 0 F D M M M © ffi f B ^> 7 h^IftgC ttaotiSnSff ^i^tfeg„ 
[0121] 

i^T, 8? 7 1/ 7 ^ >y 7 X © ftg © # - F > $ - )\> ( G I ) tfMiD?n, d ft f± 
0FDMSil£O^T-|lWT*8, f LT, l^ttf ^^^7tn^Ii (D/A) S 

n, te si & » ( r f ) *t'j7iit(c7-y^ny;^f*n, * ^ ;i/ m m f- * * ft 

fSl^tiS. Slltfel 1 !, ^ - X ^ > H -\ © *r 7 > n y ,% - > J; tf it > 7° V V f 
© ft , f-hM>^-M/H±«?n, I F F Ttt, IfSlSSF^O, o £ D it 7 
+ t'J7 1/^;Hc$»t8. 0 F D M ft m \k , /Wo-yhi'yfiWiiSflf^ti, * ft 
h ( ^ + * ;H¥ ffl ffi ) tjlffisns. 

[0122] 

s fi fi *t t± , ±fisao5«©ioi£j;5iii?n8J;5ic 1 n t « © « ^ e, * s „ 
x tc , HTca^iens. 

[« 3 7 ] 



d d "Z? H ! , i f± , CDD-OFDM->Xf At'fl^nSCTFTienS. d ft f± , SIS 
m % & , CTF H,,,^tt§fi4S I SOi/Xfi»lcElt5I^HTlS?n 
5Cfc*SlbT^5 0 CDDCiSB, ^ * J; D IS M 31 K % 5 d T 5 

T^V^MbSttS, o$f)iifSt^*t'J7(i|ffil£%D, x^-^-Xh©5« 

* # <g < * t> , d © d t , tt*;^^tfffiffl^n§i^tatSffe5o 

[0123] 

WT« CDD-OFDV?f 5nSS I SOft?w«f;K -3$DSIKa-3tI 

ssnsi^nfts i s o ^ ^ ^ ;w<: ^ ^ r ii -r s 0 

[0124] 
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[138] 




2>" 




[0125] 

ienft c t f (Dammit, &mmm 

[ S 3 9 ] 



fcttflSIUfc-efeSCi:, C D D - O F D M =f- m % )]/ If ffi * <fc D ft * 95 £ T S 7c (C f !I ffl 
[0126] 

nenfecTFtiSi:, M^TsciRtfssnrti-e&o, ctiacDD-oFDM 

^XfAOfiSS I SOf t^/^iLT^5„ OSDKTCkfeOTfeS. 
[ » 4 0 ] 



i?.n?cc i R^jM{i7>f--f^©c i RtttRtsi:, # e n c i rb, n T q 0 m © 

2E*tf n * y 7° & D , £ T © N t ffl © C I Rt)\ QoffiHfiD^-ifn^'y^^WrSCfct* 
So CDD-OFDM->XfAti> NtfflOgfT^ftOC I RSIftllCijit 5 C i: 
(aotllftS I S0-0FDM->XfAleI|5J|t'feKttf^*5. «fc D Ji & 38 
aWWfc^**^*£fiS-rSfiDfcttBiJI«:, f t*;KDtai^IgT' . a x t± J; D ± £ < 

[141] 

r\ ax = + (N r - i)S cyc T spl . 

[0127] 

C D D-0 F D M^Xf AOta&f (h (t, r ) £ 

MTS&©) t^Lti/^. B3ta?fnT^8J;5li:, * f- *r * ^ > ^ ^ X JS 

^ N T - 1 M © f- *r % )]/ 4 y )]/ X JS^ * # h "? D , d l *p N i - 1 I©f 



-V * ^ © a * a 31 , f + *;H¥iSOSfHcILTlSffeSf!:6, CDD?:frt 
Stir' . a x fi |ffi S ? # * ^ „ a fe a S * c t it , / W n >y h $/ > # ;i/ # fin f- * ;H? 

« (pace) SfffltSi^, f¥ AS ts fi , t , a! t <t o t § +)" yy 'J >^©£i 

[0129] 

KT, f- * * 71/ © ffl M # tt (c o ^ T fi U 3 o 
[0130] 

^FtyXXf-^af'J-ISI^-^'Jy^ (WSS-US) f t^/PttS^ }M 

i/yft^c i r © ft ib h m Wl it , ^sctn-KWftfffiTSS. 



[0128] 
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[» 4 2 ] 

E[h w {z, t)h lM) *(r + At, t + At) ] = <>(r, At) • S(At) 
[0131] 
[143] 

£<> g , At) = E[ti»\t)lif\t + At) ] ; qr = 1, - , Q 0 
= C(r g ) • -C'(At) 

ud, s a fa © ib is , fa <d mm t i±mm & % c t % *m l r ^ % o q 

= [Q„] KfcfTS^*** 
[144] 

= {E[ | if (t) | 2 ] = < )2 } 

©f*Ii7"n7r^;Ki 1 ffi IS £ {* l , o« 
[145] 

£° =1 < 2 = i 

i:s§j;MciEift?n§o b# 7? fa <d m m m m 

[146] 

iC(At) = {E[tif(t) ■ tif*(t + At) ] 
[0132] 

W. C. Jakes tCctSMicrowave Mobile Communicat 
ions. Wiley, NY, 1 9 7 4 tSl^ntl,^ i 9 4 J a k e tf/l/tt?. i: 

, mm <d mm its ^ v ;ns ^ , o * 5 

[14 7 ] 

iC'(At) = J 0 (2^v max At) 

ici^Tl^n, CLT-v lai Bi*F7 7'7-WtTfe0, Jo ( • ) lilllc^n 

[0133] 

III K *5 It 3 
[148] 

<fo At) 

[ a 4 9 ] 

E[E w (f, t)H w *(f + Af,t + At) ] = R { £(Af, At) = \A f)R"^ (At) 
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l©f SCJ; t), m m 7? ft © ffl H f± , rtttllSTfeSo ft o T , ISIF^yt 
fe^TA t = A 1 • T s y „ © m M © ^ fc 0 F D M V y ^ )l> H © IB M & * Bf W K * -f > 
[ S 5 0 ] 

j&*W) = i?**W • r sy j = • r sy j 

tc it s «> © t m c ■? & s o a f = a i/T©raPB©fe^fc-9-^ + +UTraojasi[fflii 

[151] 

^'[Ai] = i?^ ! (Ai / T) = J^ 2 "^" 



[0135] 

CDDKO^T, # ?b ft fc C T FOliStlllSttli^fe^ £1 ft f± N T « © IB H 

k ft © it -e s o ^ jg & ft ffl h h ft a , *ft^ft©^M7>x^©jamw^3i 

Itf -3 ttfg>'7 h ^ ft 2) o ft o T , i6tiSa/MffliitiiHT©J;^t45„ 
[15 2 ] 



[0136] 

KT, o F D M © m □ © > W p v h^y*;Hfflf t*;Hff ©lito^tliits 

[0137] 

/Uo7h^>l)Hfflft*^ff« (pace) © if £ , ga©^y^;l/ (/Un? 
h ) r - * X h V - A £ S f t 5 ft , C ft t± f- + * 71/ * If ffi f 5 fe 16 © it F If ^ L 

TSfflsn«o >w n v h > * ;i/ s ffl f- * ;i/ w « k: o ^ t m m t s tc n> k , 

[ft 5 3 ] 
I = tD t 

ct tf 

[ft 5 4 ] 

i = iD f 



T? 3d 5 ; W P v V 
[ft 5 5 ] 

{iff!} = {x^} 
<y h->-t>x(i, m m ft a ft k d f is fg ^ u - h 

[ ft 5 6 ] 

2 = |i / D f J 

7, Bf ft K D t {gffi^ U- h 
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[157] 
1 = \il D t j 

[158] 



[ » 5 9 ] 

I x u | = 1 



t ft 5 o 
[0138] 

T? © § fi fi ^ f± 7* ^ # X F U - A b iS5 £ a ft * ft s KTCJ:5 4Si/W0«; F ~> - 
> X * # 5 o 20 
[« 6 0 ] 



l il T* G tt , > W P V h*^A/KOFDM7 1/-iOf^ftt?$5. 
[0139] 

0 4a, 4bfeJ;tf4ctt 1 / W n y b if U v F * Jfi © rJ tl ft ft f* M * * L T © S 0 0 
4aE^SnTli8J:?l£, / W P 7 F V v F * * If f 3 1 O © nj f£ ft t± , D t - IffiS 
© 7* - * V y # )]/ & m < t W P v h©**$A;ffl|OOF D M'> 5 C 30 

■e*So £©?3iU±, > F 7««fP««7# 3 «fc 5 (C * BJWfiDfcf SO#tfKfcA,2fc^ 
X ^ * ;M£ jl M IE 1? & 3 0 C © if n , HS»^lRlfiD-f>^-*U-h{4jgSSt?l4*^o 
C © J: a ft / W P -y F ^ U V F #f J@ fct , WL ANS?H I P E R L A N / 2 *j £ 8 0 2 
. 1 1 a (C ffl © b ft 3 o 
[0140] 

H 4 b £ ^ * n T © 5 j; a tc , / W P >y h U -y F £ H 11 1 5 5 1 o © nj fg 14 It , ^ 
^ o 7 F S i ^ 7 ^ t U 7 ? I i W t i fa t S C -c- § „ d © # 3 S , & ft ft * it $ 
- F "Z? * 3 , S & ft 7? fa © > * - * U - h £ & S t T 5 o 
[0141] 

£ D ^ « ^ M ? 3 IS $ ifi « , 14 c fc ^ £ ft T © 3 £ 5 (c * M'Wo«; F 9 40 
'JyFSffl^8CfcTf*8. C © «fc 5 ft ^ P v F ^ V v F « Jg fcfc * ft ^ ft , M W. WL 7? fa 
£D f , Bf ^ 7? fa £ D t © W PI £ «fc o T It b ft 3 „ 

[0142] 

PAC E©Itl:7;Ft^t I J7>'Xti l l<:S;itS§^, O F DMtO^t, 7x- 

y F © HB PB 2 # ^ (2D) ^ > 7° U > ^ © S a * (S /t -r © E + 5t x m t? fe S ±1 ^ , r - 
^ S/ - > X ^ f* © f- -V * )]/ fP « *J <fc tf > ^ - # V - F ^ nj fg t» 5 0 ^ o T , / W P 
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^g^WnyMBRiKit^T, * HJ? K % § ffi B& {fc * ft fc « tt , W T © 3 fiic D A 

[1139] 

CC?, CDDB^S^NttO^Tfifc^fflWeSSftft, dfttt, 5 cyc = N FFT / N T 
©*§£■£ H:£g£ftS;i£/b^©„ 

[0184] 20 

KT, C D D - 0 F DMfctt?Z*ftm<Dttni{t?* *)imm&<DmniC*D^TMV& 

[0185] 
[» 1 4 0 ] 



ti^T^S l lT\ 30 
[« 1 4 1 ] 

i = {0,-,[tf e /D f J - 1} 

f± , ^ p -y h > 7* v V X -e s o >W p >y h ffl PI K o © r © ± IB * ff fig D al o i§ 

{4 , 2 5 0 EJ;-3TS$8. 2 5 1 tO^TfflSilCjiD, 2 5 4 Stf h 2 5 

2 <fc t5 2 5 3 ft S o m#I©i^(DSi(i:oi>T, /W n 7 b ffll 2 5 5 f ft 

S , ^-tl^tlJifHcD^ ^ * 1 D , 2 DSfttt2 x 1 DCS I S O ^ * * ;H¥ « #5 M ffl "P 
£ S o 40 
[0186] 

* 58 HJ5 © f * * ;H? m S , W T © <fc d tiff t S« S T , /Wa-;hi/y^©sa 

[ m i 4 2 ] 

= ^2 i5JV + m = ^ SW +.*J nN + m 
[0187] 

Hfr^ftSo cna, ffi*©S I S Of t *;HFf t©l^TS?.„ l Df t?.;HFf t 50 
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[ S 1 4 3 ] 




f± , a w g n ( ¥ ±§ * y -r h # 7 x y -r x ) m v & s „ 2 d & <t # 2 x 1 d f- * ;v a? « 

7JS^©Mtt§^TfeSo 
[0188] 

1 DWiiS(co^TfiD*«ra©7;l/dryXAfiDW-J!EfiDS«lfi{4, V 7 1 mtc-o 

tMfSOff C C T* , Mftt*SIBC7'f/H«)7'f/Vi'S»?S8. d ft f± , 

M © S I SOWM^CTfeSo ± 12 © M I SOWM(±s N T jgS^liS^f1- 20 
So * 58 HB © f¥ « S © 14 ffi , 8W£tt;feWfliSfc«fctf^**^#1£lctt#-rSo L L 
N T fficDf- * ;KE> * ft a 5E 7* n 7 r ;l/tfi£<W L T t^ft«\ N T f@©P® 

■9- 7* + u 7 # ± ih © j; 5 k , so, :n t± ffi ft © * # © 

f /V-yfbtfflStSo lot, /Un-v MiifilffeSfcfc, ISfSl^tStS 

/WB'y htfts«nntfj6f5^fijUB4^. c © « # , * « m © w « a , a » t '> * 
^ it g a x h -p m i s 0 m fa m © it k ifi -3 < o 

[0189] 

KT, -MtLT, lECfcfeDCDD-OFDMlco^TCjfSL^^XfiOiS 
-e % S , N T =2lCSfl7>ft*tt^C DD-OF DMv'XfitO^TfxSo 

c © m £ , « t © ffi f t & % s ft S o 30 

[ft 1 4 5 ] 

G H = ^ ffl+2 , = H el+2n + Hfl^J-^f m = i mod 2 e {0,1} 

- = LlJ 



[0190] 
[ ft 1 4 6 ] 

C = n£L + <L, Hi = o 



[0191] 

US » fb £ ft fc ^ * ^;H¥«7JStt, fi&f t *;WS3lIft©W«MS1I 

its. 

[0192] 50 
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ffSLdi, (D„ 2) <Dm*&®&.&t<Dm-5lZ l K*Sfea&, ftC/Hn-y h 
Wffltf&gfcfcSo ^LT, l^m=Olii|tS HC/Un-y He, * m = 1 jg f 

[0193] 

15 1^ 2-3«Si7yff^Sft§CDD-0F DM©*%1©/Un7 h ^ U v 
[0194] 

m 5 tc^snr^s * 5 2ooi«t5/WP7m, ^ft^ftffiw <t if «© 

t^^t'J7ffi6T^5o ffl K «fc tf it a © it 7' * + U 7 © ^ * * ;P f5 ii H m * f¥ « T 

[0195] 

KT> HASlffi C D D-0 F DMto^TOf l'7WHFitMt51^* 
[ 0 l 9 6 ] 

i$ a ® ^ ? * - * 5 c y c # ffi a t m w * n s j§ ^ . / w n v h w si d f \c m l t » -3 

© ffiij ft ^ S * ft 3 o W * fcf , 5 cyc = N„ I /N I fc«fctfN I =2(co^T, /W P >y MW 
PH D f tt » 7 fc It ft fcf fc 5 fc ^ „ 
[ 0 l 9 7 ] 

L L * ^ 6. , C ft 6. © f&l 3$ tt , iSS^LT^ftS^XrACMMM-fSo * 
56 t± it in W £ , d f *f f 3 S * IB ft T S flg£ * MT S 0 

[0198] 

tf y F^'Jy Ktitc t(c i t), tt,t©D^tt;-ht^5„ m%-l£. N T = 2 m © 
|7yfttST5> B6E^SnT^8J;n*7^n-f|cfe^T 1 ft D 0 /£ If m 
1 © / W p «, h CD m th * i/ 7 h f S C K <fe 0 , f" -V * 7W± , D f tfflST*$^TtfFf 
nj tl 7 S o 
[0199] 

>W n y h 7* U y H © Ifl % © D o © ^ 7 h tt , i*b<ft^i$t*5 0 c © «fc 9 * ±1 
^ , ft S f± , * IS © * 5 * 3 ftg 81 fc fi£ -3 T ft- T £ £ I V t 5 0 
[ 0 2 0 0 ] 

iSC/Wny hPIBD f ^f *-hft5*liCCDD-0FDMliI 
[ 0 2 0 1 ] 

m 7 © * 58 HJ5 © C D D - O F D M fit H V ;l> ^ 7° U 7 +J- 7 0 3 ESI L fe/W n 7 

J6©A77^, IFFTlEM7 0 5 £SMLfcM©ffi7j£;£WLT^So IFFTJS 
7 0 5 f± , A =7 U 71/ U 7 71/ 3 > ^ - ^ 7 0 7 ( P / S ) Eg)Rbfca»©tH^*Wb 
T^So ^7 U 71/ y 7 ;l/ n > t\ - ^ 7 0 7 © ttj 7J tc <fc -3 T ^ * S fa ^ X f± , H 1 © {8 
§;U 7 0 9 j5j;tf^2 0i§;U7 1 1 K ft *ij ^ ft T l^S 0 
[ 0 2 0 2 ] 

$1»|^/U 7 0 9ii 1 H 1 © S fi 7 > -r ^ 7 1 5Eg[IRLfttlJA*ttS^-Ki 
A7n7?7 1 3 tSMLT^lio 
[ 0 2 0 3 ] 

Wi 2 © {g ^ X 7 1 1 f± , ?B*§A/J7 1 9^ftS||S7 1 7©A77^, 

« 7 2 1 t mm l f c fu 7j t k mm l t ^ s 0 us* 721a, f » a 7* n >y 7 7 2 

3^/rbT|2«gf7yf f 7 2 5 tlILT^5„ 
[ 0 2 0 4 ] 

H 7 tC^*ftT^S*»ratC«S^#«l±, 1IS7 1 7©^"S*SA777 1 9tSffi 
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im i 4 7 3 



iaSlftILT, HI 2KSSnT^8CDD-0FDMgi«J:liS4S 0 * M 
tc cfc 5 , 7 > r « § II « S ft , D T m © O F D M V > $ Z t \c 1 U U 1 1 f S 0 11 
±JSllSM5£<5 cyc = N FFT /N T tc:o^T, £ © If « £ ft © nT t£ % fit 
[ ft 1 4 8 ] 

a W _ e -j2^-l)/W T U/D t J 



ffeSo N T = 2 «t tf ffl » D f © 0IJ £ o ^ T , 7 > f ^ # £ ft f± , H 1 © 7 > x ^ 7 1 
5 tc *f L T , 
[» 1 4 9 ] 



, feifff 2£07>ft 7 2 5 tSLT> 
[ ft 1 5 0 ] 



= ( _1)U/ D J 



[ 0 2 0 5 ] 

[ 0 2 0 6 ] 

* HJ? (C ct 3 t , ffl ft «fc tf it ft © * & tt , DjOOFDMi'y^^L'ttllCt 

[ft 1 5 1 ] 



7 > T T £ o ^ T , 
[1152] 



tt , fg2©7>x^©A;^-^>X£M£TS/ctf^;I&D, cnBA^f-y >Xt 40 
[ 0 2 0 7 ] 

I9ti> N,flO/W0v h^-^>Xf«TS/cfc©*^flJ§©SM©7*n<y^H-? 
<feS 0 C©||ti, Il«A^ 9 0 3fe<fctfi2©A* 9 0 5 ^ft§7it-l'f 9 0 If 
iiTl^o 7^^^901(1, S»»-B?Wn:/^-*907£&iKLfc«»<DtH;*j;& 
ILT^So liS»'^M3>/^^ 9 0 7li 1 m tS. ft • Bf H 3 > ^ ~ * 9 0 7 £ <fc o T 
Si?tlSS«?tlfc^-^>X©,iSg©3lf^&gft1-5fe6«?g 9 0 9 tc gf £g L 
ftffl^StLT^S. /x # B © n if-* MT§ fcfe©¥IStt, SI M • Bf H n y * - * 
9 0 7 © ffi77 fC cfc o T£«2nfcM^X«ft©{§^7. L, LCT?|9tfe^ 

T fct , -ItLTf l©l^/U9 l lfeitf(i||(0||;a9 l 3tfi?tlT^S 0 50 
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n #s©{i^x 9 i 3t±, (H**tts aiwt is? ^§ fc&©¥fs 

9 1 5 [cglLT^So 
[ 0 2 0 8 ] 

Ig^'f/^^f-fSSKi^TSi © A fj 9 o 3*^LTa««nft*'J^t;WWn 
•yF^-^ryX^HL, C tt M ^ - ^ > X M 9 (c ^ 2 ft T ^ 3 „ -ItbT, 
8 9 icts^T, D f = 3 ©Ip-to^T^iSo B9ta?fnT^8J;?l£, * U S> ~f ;l/ 

■e ft f e - >r y x © - m © m ft , soot^+t'JTtfj^T^nSo t * t> * , * 56 
i©7t^t9o m, ^ift^ifftSo H9(c^*nT^s«t-5fc, iu s t n f c 
- ^ y x & , 7^^t9 o i©«t©ffl^^^Ltgffijns„ mm • mfe®.&mi3 zzf 

[ 0 2 0 9 ] 

s fc , i9tg?nt^s*%Bi©gii±, *u^t;wuP7 h^-^yxofii© 

ffl © * * SO <3 S T S C t ft X # S j£ £ a B f ^ # T* fc S „ Z. © ±1 # , D f =17*5. 
[0210] 

H9l£/T«nT^8J;5l«:, £ & 1£ ti fc y - ^ y X t± , ^3i7N r I©/W p >y h 
^ryXlcJtiT'fe§ 0 T & ^5 , * §1 TO © 8 B (i , # - © B# ^ • M » n y - ^? £ IS ffl 

CtlliI^(f#-©7-'JxSftffi, Ixlff ^© I F F Tli^ifftSfefe© I F F 
TSa»?ft^TfeJ:^. Mitf, /J#l©3lf-*S«t5f:l&0¥S 9 0 9 B, 0 9 

-it l t , ^#s©3tf-*a«-rsfci&©¥ia9 0 9{i N i«jnfc^-y>x$/c 

ii$»?nfti'-^>7©^i oaif-*, N,fio/Wof by-^ryx©fli©/W 

[021 1 ] 

i9t/^snr^sj;Mc, n t i©/up7 h->-^>xii, m - © =t u p -f n> > w 
-©SSj^nftf-^^X^e/Wn^ l—y-^yx^ML, /W n y hy-yyx© 

i&j&s«fc5*^j£t?ffla*nSo M a «\ f # a © / w n -y h y - >r y x © x ^ * h )i> m 

M f± , /OK/U^^i'h^ilS^fife, fg 1 © -f n -y h y - y X © X ^ * h )]/ m M 

a , ^ - x y h x ^ ? h ;b ffi m * t± ^ e> * s ^ y f ^ x is m * & & x *j d , bx^x 

h;l/ffi«iiiab4i\ ± IB © «t 5 fc , c © # m li. , * 18 m © ^ + * ;H¥ « S £ J; o T f ij 

ffl rT tb ? t) , c c? « x ^ ^ h;baii^7^^^T5©(ciiffl^nsfB#*^>K^x 
7 w jv z j$ ^ * * jvm m * m % /t & t « m ? % z. t ^ v # s 0 

[02 1 2 ] 

# su ni ft * h - - > ^ y - ; t y x * m m t s fc & , affi^nt^s^iitt, m s © 
a w * a @ * n m ? s 0 tt « © a * s f w n ^ h n b d f ^ ^ ^ t? # s „ i^nftwt 

fi , *56HH©Sm«*a®¥g9 1 5B, D f tttl?t5Igf tioTf «jn/c^- 
^>X©^#S©nh°-^ja«e^lc;a5E$^, s ^ i± 7 it ^ f± , 

[0213] 

*56HgtJ;St:, a@«SC3SDD f tt, M x. tt> # S © / W n >y h */ - ^ y X © X ^ 
^>;HItfitg^7hi'-yyX, I^lf+l, - l*if#S»Sft5<fc-5tcjI&£ft 

[02 1 4 ] 
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IS ft Tc V ~ >r y X © n $ S CD 3 £ - * Jl ffl t/3 tc Mm 2 S 0 
[ S 1 5 3 ] 

^ ) =^^(//)/2^> / (//-l) 



dfttt, ^#i©/Wn<yh$/-^>X£t#%fci6©fe©7?<fei3, t CP, 
[1154] 

<?(//) mod 2;r e io, — , 2 • — , ••• , (N T - 1) • 
I N T N T 



V & t) , * ft tt , * Hi! CD 7 -9" -Y -f 9 0 1 tt , D f Slr}:(Dt7+f 'J/t^'Jv't/l/ 
[1155] 

£) _J^_FFT_ 

' N T S cyc 



[1156] 

GCD(k,N T ) = \ 



[0215] 

iitff, I8«»lil£Snn>8. C CD $ £ , *51Si©7^^t9 0 ll±, gSt L 
t (i S I O / W P 7 h f - y > X cd X ^ ? F/l/II^Iitf/^F/UX^^ h^SIt 

[0216] 

iS^tiftDfto^T, #fii0J?©JS»!M®¥IS9l5t±, /x # S ©>W n y h is- 

[0217] 

*»ra©*e*S!l«(c«fcSfc, M 0f§ cd 7-9-^7-9 0 1 J;ff*i8I©IIWII¥ 
S91 5ttftit8Cttf-ift8 c J; DlftWta, 7 it 7- 9 0 1 33 <fc tf M ffl 6<J M M ¥ 

m 9 i 5 « , d f © pt m* ffl «fc m m m & m m ffl © *s be & « # $ u ps s ft t t m a cd s& h 

[0218] 

LTl^„ ffl gfc *s «t tf iff » (D -9- 7 4^ -V U 7 © M 7? * * - T 3 ft tb (c , * 56 BJ? © 7 it 7" 
9 0 1 f± , M x. (f , / W P -y h tfm is £ ft S # A -f 7 X # 7 h tc *j ^ T iff ft © +J- 7* ^ * 40 
U 7 ^ 5 i ^ T § D f # I c" t « ^ 7 + t y 7 t , *'JVt;WWn7 h - y 7 X © ft 
it © ffl * SO K> H5 T , $ , £ 5 S if * ft S & © * A 7 7 X * 7 h tc 33 1 1 5 ffl ft © +>- 7 
* * U 7 5 HH 5& "7 5 D f # S cT £ © -9- 7 4=- + U 7 tc , t'Ji>t;WWny h 7 - 7 7 X 
© ft it © ffi * f U D Hi T S C t ^ -p # , iMfeSfc^«TfeSo T % to , *f§Hj!©7^^7- 
90 i lity'i'J y $ v~y F^lAb, /WovMiSfts^i'fyx^ncfe^T 
ffl ft 33 J; ft © it 7" ^ ir V 7 tc ffl D US T e, ft S „ 
[0219] 

H7©^ffi^SI^Bfi#M-rs<h, (i#ICDne-^g«fSf:fe£Df g 9 0 9 ti, S 
fc >< - y X (D )i m B (D a ¥ - t L T % fc tb (D mw m 7 1 7«f^T^S. ± E © 50 
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tt'^ m w \% w f± 7 > t- -f k « # l r ^ s , -3$^ m a # s © n vf - k m m n w- 

^t#L<Tfej;^o T ft fc> , 08lC/T?nT^5S6Sti, ±m<D £ 5 K & fc £ ti% 
o «fc 5 S f* W K tt , Si M , S»*nfc'>-yyXfiDjt#SfiDnvf-*aiJ¥b, WTO 
J; 9 ft Si 3¥ M E J; D iiI©^^i^>x^yfTH?ng|i#I©/Un>y F ^ - 

[1157] 



m © b# m m -e as s 0 

[ 0 2 2 0 ] 

± © £ ? E , iH*9 1 5(i, ^Sl©/Un-y h->^^yX^Sit2,fcJ6(ci 
[ 0 2 2 1 ] 

* m k j; s , * % hh © 7 ;b # t± - s © + u 7 jg m sc e # t> # s & s a * ^ & & 

, 7^;F£©N T f@©il^^ttft<7^;l^©io©|fci^©&7?J;^o «5lc, ^ T © )M 

ft 7 > f ^ 3fi <W L fc * 7J M M 7° P 7 7 4 )l * m L T ^ n tt\ ffifiDft-&fcfiDffliltt-ifn-e 20 

[ 0 2 2 2 ] 

#f§0J?©73£©-£©llffigfFEJSUT, *fi<D^SliA-F')i7$fc(±y7h^ 
i77^«nTI67*4 0 ccDHSfitt, 7* S> * ;HB«Kfl^ # £ , * ? 95 K M M D rT t£ ft 

f u ® fi ^ ^ ih it l fcx * x c d z®>m LtniRit^s o , Lna, # fg m§ © # s? # 
n ffi -e % s j; a e 7° p ? 7 a n t g * 3 y \> a - # ^ x x a t n m f s „ -«i5t, * ft k 

t± , 7 P ^ ^ A n - F * « « 6<J fc II * m D rJ t£ ft * + U 7 E IB It L ft n > \L a - # 7° P 9 
5 A S pp "i? (5 , L(Dyn^7L3-Kli, pyt£a-£±T?M0H©7or££flffi-fSo 
T ft , * fg HJ§ © 73 ffi tt , P>t°i-^±T-*f8Hg©7offi^*ffiTSfcfe©7P^^i>, 
3-H*tt8 3^1ia-i'^n^7i7*8 0 30 

[ 0 ffi © ffi # ft 32 HJ3 ] 

[ 0 2 2 3 ] 

[ 1 1 ] * 58 Hi! © H 1 © ^ M B m ic 1% 5 7 1 ^ * ;Hf ffi 5 o 

[ m 2 ] * 58 0J5 © 5 5 ft S H Sfi JF> fJ E « 5 7 1 * ;H¥ ffi fs 7 fe 5 0 

[13] C D D - O F DM^XxAEtJttSWxijft^^Jrwl/A^JiS^^^To 

[14 a ] /WO^^'JyFii^t. 

[14 b ] >W p y h ^ u -y F * ig * ^ -T o 

[14 c ] ;Wnyh^j7Pii*St, 

[15] ;Hn 7 h V v Kil^/Tto 

[ 1 6 ] A 4 p F 9 V v F « )g * ^ T „ 40 
[17] * 58 m © ^ 1 flf IE C D D - O F DMSfi©7ny^iT'feS 

[18] /HD7F^'J7FII^/Tt. 

[19] *56Hg©^l©^ffl^g|EfiSN T ffl©/WP^ F->-^r>7^gffi1-Sfe6© 

[II 0] OFDMfIlfe<tffOFDMli^©7n7^iT*feSo 

[ll l] MI SO-OFDM->7fA»7D7)l«?o 

[ll 2] CDD-OFDMgf|©7n7^1f$So 

[ll 3] 0FDMSIfi«7O7?I-e$S. 

[114] C D D V-f U ^EfeltS ^;Ff5illiS(©±^ * 1ST. 50 
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[HI 5] 7>ft^ fctf«0/WnyHA^-7hSSffltSCDD-OFDMl 

« ft cd 7 n v z m T? 5 o 
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[ ¥ m ii ie m ] 

[SffiB] ¥fiScl8^10^ 23 0 (2006.10.23) 
[ ¥ M fit IE 1 ] 

[«IEM«l!«] #MS©ffiH 
[«IEMiIB«] 

[ « IE © ft § ] 

[ # M S © ffi H ] 

[ff *H 1 ] 

§ 18 %/ - ^ > X K m -3 h> X M 9h % f- -V * ;l/ % fP « T 5 © f" * * rt> f¥ fffi #5 "Z? <fc o T , 

W IB S If - y y x tt , N T i©SitW> h^6N T i©iif t*;^/Mtfi* 

^>M<:}M{8^t£%N T fH©;WP>yb>'-^y7s©SM£^&fe©?<fei3, 

N t - 1 I0;U07 h^-t^XS, ^ 1 ©/Un-y h^-^yXCfl^nft^- 

^ a y x as fj , 

fa fB N T fB © 7 W p y h^T-yXtt, a an W j§ @ M - x w % 18 7? a £ € ffl L T 
M IB *r ?i * ^ * * ;Mi , M IB N T f@ © fi > h tu IB § fg # 4 y h t @ tf 5 M IB 

ajK^nfe#g>io^±g)ft-&^affi-rs-bu»» (ion -cfe o t, as a n^ft 

m # g © fg b %j T Iff IB S fg -> - >r y X & £ fl T ^ 5 tu IB 5 jfe ^ b D N T # g £ 

<h © m * m u ■? a c t k «fc d , fa ib at u £ n fe fa © n ^ © 1 o ^ ± © ? 5 g & £ n fg © 

^P'yhWHT'fea, (10 1) £ , 

7 w ^ g g n fg © m g g © m & k m m n if e> n > b £ & a s m ib a m % f- * » 

© IT fffi 1 # A, g ffl IB 7 j ;b g ti fc fg © m g g © j ^ £ g g f S fe fe tc , ffl IB j K g tx 
fcfg©m#I©»^-^7Y;b^-r^fcfe©7^;l/^ (10 5) t 

% m it s * ;n¥ m s o 

[fl*Il 2 ] 

Iff IB S - > X f± , «««Dft)RfiDSfl^-'5r>Xffi*-&€yfefiD7fet), 

D # S © S ^> - > 7s fg ti , N T f@ © / W n v h 5/ - >T y X © fg \c j; o T R $ S 

W IB 7 ^ ;P X (10 5) , fff f B 31 ^ n fc ffl © m # @ © * ^ ft © ft M © fg © M © -f > 

^ - # i/ - h 5 n fc fg * # ts j y z - # u - h s n /c m # @ © * ^ ^ g « -r s /c » © / w 
p ^ h it m * fs ts w t b m w ^ n m # a © * ^ ft © m ^ © f g © h ^ > ^ - ^ - h -r s 

MfB7^;lv^ (10 5) tt , tfffa^>^-^b-h^tl/c, lf5Stlfe|Cm#lCl 
^ * , MfB7^;lv^^n/cfg©m#B©*^tLT®«T5fe©TfeS, 
ff * II 1 K IB m © ^ ^ * ;H¥ ft o 
[ff *H 3 ] 

W IB 7 * 71/ ^ (10 5) tt , M a # It 5 tl fc s M S? * tl fc ffl © * £ ft © ft lr£ © fg © M © 

w^nfcfg©m#B©*^©mi!©ffl©r E g©N T Dffl©^y^-^L--h^nfcfg^g« 

ff *il 1 * fctt 2 tfBic©^^ *;Hfffi«|„ 
[ f f * II 4 ] 

M IB 7 j ;i> j? (105) iM>^-t:i/-h7^;^-e^§, ff ^ ii 1 ~ 3 © ^ f n ^ 

- ii k m m © f ± » a « s 

[ff *H 5 ] 

MfB7^;i>^ (105) a7^--f-^y^-4-^-h7^;iv^T-feg», ff^<IIl~3 
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[ff *H 6 ] 

mat u9# (i o i) t± , siK^nfcffl©N T ffl©*^^g«-rsfcfe©N T f@©m^ 

31 IR S fi fc fg © m # i © H ^ fi , m#I©fii^?:/MTS{Jt?nSfe©Tfef), 
tff IB f- * ;H¥ fffi #s fi , X^;l/X£nfcfi©N T f@©ii^MffiT%;fcfe©tfffB-fel^ 
X (l o l) ©N T f@©ffi^£MLfcN T f@©X^;l/X£fI;tS&©T&D, 

tfffBX^XStlfcfg©N T M©il£-©5^m#g©Jfl^fi, milOtaSftTWP 

offi^^A/^feOffe t) , c c tifil m S I © f i 4 f t ^ , tff IB 7 w X s ft 
fg © m # a © * t is a # ^ ft # 4 y h t if s tff ib *r a * ^ + * ;i> © f¥ « -z? as s . 
if * 11 1 ~ 5 © ^ -r n ^ - « t ib « © f- * * ;i/ w m 0 
[ » * m 1 1 

ilN,iC7^1'*iia-/U7-f^iiT$8 1 II * II 6 £ IB « © f- -V * ;H¥ fffi #5 o 
[ 1 1 * II 8 ] 

tff IB 3 {9 X - X X X fi Bf Pe§ F ^ x x - X x X & D , 

fl3Wii(l4f-lr*;Vi4, N T f@©^^^^^y/^ybX)S^©fiM^l3'Ay/c ; ^'?ij^;5 L -\'^. 

tff IB S ft X - X X X fi & 19 X - X x X © S fi M - V a x £ # is fc © 7 fe D . C Iff IB 
If - X X X fi , ilC/Wn^/ h X - X X X © ft 85! © fg * fff IB fi X - X y X © D # 

ijrtoiicffltiSTscfciEiDfensfeoTftD, c :? d a w ib m m x - x y x 
k it s iff ib m 1 o/wo? h x - x x x © $ © fi © m © * x a -1 y x - > s ;i/ 7 s d , 

tff IB H 1 © > W p >y hX-XXX©#ffif<:fiD- liclif A^lt, 
tff IB H 1 © ; W p >y h X - X X X © tff IB fig fi / W n 7 h fit 1? & D , 

tff IB -fe X 7 X (1 0 1) fi , m #g©£XAXXX^XMcfcXT§fiM&tfflBm# 
W * il 1 ~ 7 © ^ T n ^ - JS K IB « © ^ + * ;H¥ fffi 0 

[ff *I1 9 ] 

tfflB-b^^X (1 0 1) tt , UfiSif-yy^SSItSftftOfeSAAt, IRS 

tfflB3iWSn/cfa©mSB©*^(i, tfflBN T f@©ffi7J©9^©m#g©ffi^^/rLT 

If * a 1 ~ 8 © ^ T n ^ - il fa K © ^ * ;H¥ fffi c 
[ff *H 1 0 ] 

tff fB x w # (105) fi , b# F ^ > *j ^ T -f > X - 1/ - h % ft r> ft ib © <f y 
x-^U-hx^;Pxi?feS, ff * il 8 s ft fi 9 f b « © ^ * ;v fp « s „ 
[ff *H 1 1 ] 

tff IB U X X (1 0 1) ©N T «©m^fcfg^L/cN T (0©X^;l/X^fIx, 
tfffBN T f@©x^;PX (1 0 1) fi, yjt-#u-hsnfeI©N T I©I^S, x^- 

tff IB N T f@ © x w X (10 5) fi , tff IB ffl © * © ft ft © ^ p h -X - X > X fg M 

tff IB ^ x X h * nfcffl© N T f@©*^fi, tfflBW^^^-v *;l/-f X^^XJS^ 

©N T f@©f¥fffi£:^-'frfc©'t 5 <£>£, 
ff *il 9 $ fcfi 1 0 fcfBtg©^^ *;H¥Mo 
[ f f * il 1 2 ] 

tff IB m S6 * ^ -v * ;!/ x ^ ;!/ x «f © tff IB N T f@ © ffp fffi ^ e. tff IB N T f@ © * ;P x ^ 
;l/XjS«F*»ffl-rS¥a**e(c«ASIS*Siili:|B«©^^*;l/l¥««o 

[ff *H 1 3 ] 

tff IB W ffi f S ¥ S fi , WIBN T f@©^^^;P^X/^;PXjSS : ©ltS ; &'a'Ay/'£tfflB ; fir^lj^: 
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y/^XjSMUffif S &©T?36&, MSl 2 (c IB « © f- * * ;Hf « #5 0 
[ f f * II 1 4 ] 

M IB § m ^ - ^ > x it jg & k * y v' - y y x -e & d . 

M I B 3 18 y - ^ y 7 f± "7 ;]/ =f- U 7 %/ - > X © § 18 ^ - 5> a y tt ff is fe © T? <fe D , 
Mffiv;l/f + tiJ7i'-^yX©»a©fili 1 V ;!/ f- + * U 7 ^ II 7? S © & it © +J- 7* ^ 

* U 7 £ *ij D H5 T e, ft S & © T t) , 

N T f«;Wn7 h */ ~ >T y X © ft jft © ffl it , D $ S t © it 7 + + U 7 fj D S T S 

ft 5 fe © "p <fe D , 

Iff IE -fe U ? * (1 0 1 ) tt , m # S © -9- 7* + -V U 7 K BB M it if £> ft M IB m # B © ffi 

enjststfiiR^nftf omSioi^*iiL, d n t # a cr t © 7 * * u 7 1 
h 3i # w- e. ft d n T # a c i: © m & m u r s & © t* s s , 
If * il i ~ 9 © ^ -r ft ^ - a e IB « © f- + * ;H¥ « s o 

[ff *n 1 5 ] 

Iff IB -fe b * * (1 0 1 ) {4 , ItCA*^ HR«nftlCN r f0l^*l«t5/i: 
fe©N T fH©tii7Ji:^fIx2.t©-c'<g.0s 

W f E 31 K £ ft fc fg © m # a © * £ (i , mSI(iDtH7J*^LTSffi?nSfeO?fe5, 
If * II 1 4 tcfBlc©^^ *;H¥M 0 
[ff M 1 6 ] 

7^H?nftttCN I ffl©*t*a«t8ft», ffiK"fe U ? # (1 0 1) ON,flClH 
73 (C ® ^ L fc N T flU © 7 -f 71/ * (10 5) * « 

7 ^ ^ # 5 ft /cfg©#*^{±. Iff IB 7 ^ 71/ ^ 5 ft ft ffl©^ ft ^ft ©*^ t lift If 5 ft 

[W*il 1 7 ] 

ffffBN T fia©7^;P^ (10 5) {4 , -f>£-^l^-h2ft/cffi©N T {@©i|-a-£:, 7^ 
;P^^ft/cfa©N T f@©»#i;LTJi#i^§^>^-^L.-h7Y;i,^-efe0s 

ffffBN T fia©7^;P^(±, ffffBffl©*-&rt©ft^©ffl©^©N T Df@©-r>^-^U-h 
^ftfcffl^^fiSct-St©l?feD, 

iff ib -r > * - # - h ^ ft /c fg © n T « © m & n , m m m ?tj * f - * ^ ;p e ia m s © n t m 

©fP«^-g-C?t©TfeS, 
If * il l 5 $ fi l 6 ib ic © ^ ^ * ;H¥ ffi g§ o 

[ If * II 1 8 ] 

M!BN T ffl©7^;l^ (10 5) it , )iKS!(7?^]t^>^-^U-h-rS/c46©^>^ 
— ^ ]^ — F 7 -f ;H t* !) , 

Iff IB 31 K * ft fc ffl © m # a © * ^ F*3 © tu IB ffl » , - il © JB m Wi $4 > h £ M il # ^ 5 ft 
5 © "Z? <fe D , 

MiBm# a © 7 w ;p * it, mm-m® y h © ^ h ja m y h k mmn 

If * il l 4-1 7 ©^Tft^-illcfE«©^ + ^;H¥««so 

[If *H 1 9 ] 

fff IB N T ffl © 7 4 % it , ISra^lRlK-r^-tfU-hfSfcfciD-Y^-tfU-h? 

fffiBm#a©7^;P^ (105) i± , mi<D5t4L>4yx$yhtm2(D$^h^yx 
rcibic, m leu i © ^ a > x ^ y h \c if s wteai s? * ft tcffl© m# a © * i± 

MlB7^^^^ftfcfg©m#a©*^©*fJSTSffli:, ffflBH2©^^/,^>7^>ht 
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If * II 1 4-1 8 ©©fT ftfr-^tEft©^ *;l/fF«So 
[if *H 2 0 ] 

ME n T f@© 7 4 )\> 7 (105) s»»;ffiB^«fctfB?W;ffiBaic|imic-fy*-#u 
-h^RHy^-t^-F7^Hffe^ as * s i 4~i 9 © © -r n ^ - m k e a © 

f - 7 * ;n? m m o 

[if *H 2 1 ] 

M * s & a * 7 y b k *s it s M E n t i@ © 7 -f ^ 7 (105) tioTSi^nftt 
e 7 7 7 ;i< e ia is a © iff e m m * , it ^ fr a * 7- 7 * ^ e a is a t * ^ t s f= a © n 7 # 

- if * * 5 £ fl * S If # II 1 4-2 0©Pftii)^l(<:IBt©ff 7WP#« 0 
[ If * II 2 2 ] 
N T = 2 "p 3d D , 

Il»7Y;H (10 5) it , ^ S # ^ © if 7 7^ -V U 7 K IS S tt If S ft S ft # 7 7 
h £ *5 If 5 fff E 7 7 * ft © If « * If {ft 7 & & © 7 & t© 

H 2 © 7 >r * 7 (10 5) tt , ffl ft # © if 7 * 7 U 7 IS & ff it 5 ft S i£ ft # 7 7 
h tcfcl* s MEWM^ ^WEillSft©!?- Mjfifft7 S fc ©7 35 D , 

fff E 3 7 # - if It , ^ a # © if 7 * 7 V 7 t is m ft 1 1 6 ft JS S ft X 7 y b £ *5 It 5 
fff E m ® * f - 7 * * fE il IS ft © mi E fp tf © fit * , ffl E S # H m % f- 7 * ;l> £ 3 IS ft © iff ft 
# ^ © if 7 * 7 V 7 (c SO D ^ T , fflft#^©if7^7U7l<:l5a#lt?)ftfcjaSft^^> 
h tfcltSfffEWa%^7 ^WE^ISft©fo2f?ffi©ffi£MEffi^«%? L 7 *;WeII 
ft © m ft # ^ © +J- 7' + 7 U 7 tc f ij 0 a T § c i: ic X 0 , M E ffi # W % * 7 * ;1/ £ 3 IS ft 

^*gSc-rst©i?fes, 

If * il 2 1 K E « © ^ 7 * ;H¥ m ffi o 
[ff *I1 2 3 ] 

S«>'-7->X^P,WS!l5S:5 L 7^^^ff«-rSfci6©^ffil?feoT, 
Nj-lflO/WOf h7-^7Xlt, IlO/WB-y h^-^>7©^|)S^-> ? 3> 

ttf e n T fg © / j 7 p 2 b y ~ 't y x a 5 affiWMay^^->f^i^asffl^Tt 

fiic ^ ft a © T- D , 

fff E W * 5 1 7 7- ;l/ , fff E N T ffl © 3S M * y V fr*> m E § fi * 7 7 bK M Xf 5 M E 
N T f@©7-7 7-;l'©fiM?:^--&fe©7 3D 0 , 

a tR S ft fc ffl © H ^ © 1 -3 a ± ^ j§ ift 7 5 X t -y 7 7 fe o T , ttf E al jft ^ ft fc fg © ^ ^ 
© 1 5 ii ff? g ft fc fg © m # g © ft a , feg>^q|^T?m#g©fg^''g)^nfeTtf[ 

E S fa y - 7 7 7 tc # ^ ft T © ^ fff E h 5 fg © ft £ g> D N T S g ^ © fg ^ g 7 5 e: 

Id j; D jg jft g ft © 7 D , mSlOitf/WP-y Hfi^t&feO^fe^ D ^ 
ftryFMl?fe^ 7 7 -y 7° j: , 

ME3ilRgftf:fg©m#g©ft^^7^;l/775X7^y7°7fe-3T, 7^^7^ftf:fg 
© m # g © ft tc IS M it It 5 ft fc ^ 7 7 h tc fc7f S fff E *f * 7 7 7 ;P © If fffi * # A, fc M 
!37^;^?f fef Om#a©i^^I«t§, 77^T5Xf 777 

^^Jy7??So 

[If M 2 4 ] 

J7h° a -7±77 If ^11 2 3ldE«©7f&£^ff75fcfe©7°P7'7^J-K£fT7 
g)J7h°a-7 7°P7'7^ 0 
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